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; aia a A recent letter from H. A. Maxwell Whyte, 
@ INDEX TO ADVERTISERS Hence . : 
GOWY, informs us of an error that appeared in 
Reuben Wood's article in the November RADIo, 

Ovi Corp 16 ove ome ] 
p : : = Through Europe with a ¢ all Book.” To quote 
Allied Rad Cory 16 ‘ “ 

8 ' from Mr. Whyte’s letter: 

American Microphone (¢ lr Ltd 16 7 ‘ a 

Amperite Co 164. 1 With reference to Mr. Wood's article in 

Astatic Microp| Iaboratory. Inc 160 November Rapio, I wish to draw attention to 

Birnbach Radio ¢ 18 an error on the writer's part. On page 45 he 

Bliley Electric ( 15¢ | states that I am the Manager of the R.S.G.B } 

Burstein-Applebee 178 Research and Experimental Section. This could 

C. F. Cannon (¢ 1 6 not be further from the truth. Mr. H. C. Page, 

Cathode-Ray Televis Book 182 GGPA, holds that position. 

Capit i Radi Linect é Stitule LO¢ | 

‘ — : [ am Manager of the QRA Section and the 
ntraiatl | } | y owe 

Ss pe ; - DX Section of the Society. This latter is known 
ontinental Bamb« . ip o , 

ay Mfc. ( in certain circles as the “Tiny Tots Corner 
CCKCI 1] ’ | lS4 4 ; 

Fitel & Mct : ‘ being the antithesis of the Research and Expert | 
l i¢ Vic UlLlOUR OVCI | 

General Electri ( 16 mental section 

General Transformer ¢ I 170 | 

The Hallicratters In 1¢ * \ 

Henry Rad Shop 1/4 

Hin is & I iwartol i 

Hollywood Sound ¢ 176 

Jefferson Elect: ( un ” 

“ E Iol , RADIO” BUYS ACCEPTABLE 

Ke LaBar 184 STORIES AND IDEAS 

R. H. Lyn Mtg. ¢ l¢ 3 ; . ‘ 

PRM » : Kkven with one of the best staffs in the 

\ aliory ¢ ‘ | 99 e ae 
McGraw-Hill Book ¢ I 62 world, “Radio” realizes that variety and 
Ve a a ' pep and sparkle in a magazine can only 
Monit Piezo Products ( 9 come from many and varied sources of 
Newark Electric (¢ 1 | material, 

Ohmite Mtg. ¢ Thus. we solicit more and better contribu- 
PETETS( Rad ( . . 66 » a 98 . ays 
: . tions from “outside” (for which. incident- 
RADIO 11 | 

| ally. we pay cash). 
Radio Accessories ¢ 17 | 
Radio Amateur Call Book, In 178 lt present an “average” full-length con- 

| ° . . * . 
RADIO Antenna Handbook structional article brings about $30.00 uf 
RADIO Binder accepted; the exact amount varies with 
RCA Mtg. ¢ ( 8, ¢ r 4 many factors. All technical items except 
RADIO DIGES' ) 10 shorts are paid for. 
RADIO Handbook l 8S ediuol Cover 2 . . 
Readies Bile Guaiasers tex Have you a transmitter, receiver, or other 
RADIO Telephony Handbook item with a novel slant. perhaps not brand 
Radio Television Supply ¢ 6 new, but one about which your fellows 
Solar Mfg. Corp 17 might like to know? Many of the most in- 
Standard Transtormer Cx rt 161 teresting ones come from fellows who hard- 
Taylor Tubes. In 14.1 ly realized that they ve “got something 
Teleplex Ci 12 there”. And have you a friend who's hiding 
Thordarson Electric Mfg. ¢ 153 his light under a bushel? Let’s smoke him 
Trimm Radio Mfg. C 182 out! ° 
Universal Microphone C: l (Note: If you wish to send us a detailed outline of 
Wholesale Radio Service C nc 179 your proposed story. we'll be glad to comment on it 

i . before you finish the manuscript; we cannot, how- 
Wilbur Printers 16] ever, obligate ourselves to accept the final product 

until we have had a chance to see it.) 
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RADIO MFG. ENGINEERS 


BELIEVE IN PROGRESS 


















| A RECEIVER OF CONVENTIONAI 
| CHARACTERISTICS IS NOT GOOD 
ENOUGH FOR 1937 AMATEUR RADIO 
PROBLEMS ASSOCIATED 


o~ 
. 4 
| 
< 
—~ 
— 
L 
- 
~ 


WITH 
IMAGE RESPONSE RATIO 


HIGH FREQUENCY NOISE LEVELS 
QRM INTERFERENCE 


| MUST BE TACKLED AND SUCCESS 


FULLY DEALT WITH TO THE BEST % 50,000 to 1 image rejection ratio through 5 
\F PRESENT DAY ENGINEERING tuned RF circuits. 
KNOWLEDGE % Full electrical band spread effective on any 

" ile Diladaiaed eka telicietaaaes) tialata : : dial setting. 
IN THE RME-69 WITH THE DB-2( 

} PRESELI ( "a OR Y O U N O W H A V E * An effective crystal filter circuit for extreme 

AVAILABLE A REAL SOLUTION TO anaes 
GOOD DX RECEPTION * A built in noise suppressor (optional at slight 


additional cost). 


% Many practical features described in bulletin 
RADIO MFG. ENGINEERS, INC. 69 available upon request. 
— 3.0 6 riR Ss fF A VER VU E 
ry a2 @ & TF & Phe £t Se @ £ FS 





























Are You a Radio Connoisseur?...if so 


“Be Wise and KENYONIZE” 





A NEW LOW COST AMATEUR PRE-AMPLIFIER 


Universal Power Transformer for the New bape Cathode Ray Tube 





ype 1i-ZU/ 1 pecially igne at ne »w RCA alt 1ode ray tube. This 
ra mpilete sMuiograry ro ists of t three separate filament ve two nign 
: taae wind y Adantahle } pply {4 ent r rer fora type RRS linear we rt ida type 
98 pentode or for a ba ircuit utilizing t} winding for a 60 cycle sweery ‘List ‘Price $4.00 + 
I 1g KENYON'S ACCEPTED STANDARI THE BEST FOR THE LEAST M NEY 
IMPORTANT FEATURES IN OUR NEW AMATEUR COMPONENTS 
Adaptability to all needs is provided by the new durable black 


egg-shell finish case that permits top or bottom mounting 


INPUT TRANSFORMERS COMBINATION PLATE AND FILAMENT 
Multiple ne input transformers provide perfect TRANSFORMERS 


i J Lr 4 
f electrostatic shield is incorporated between 
i , I 4 t W : 
. . : primary and secondary of plate and filament 
la r f Y } 
* S ae . transformers for P. A. and low power transmitter 
ng them I ne na i hign gal AMpiher 
OUTPUT TRANSFORMERS FILAMENT TRANSFORMERS 
r ) A + x 
A transi I i A application arg variety of ngle and iltiple j 1 
ae ana 41ng a 3 ament transformers pr 1¢ ame I f 
2 re mG w J 40, 0 and 4 all types of tube combination 
ake é 
MODULATION TRANSFORMERS PLATE TRANSFORMERS 
M« at ] ransformers for transmitter Kenyon plate transformers are designed to meet 
are provided with tapped secondaries which the rigid requirements imposed in amateur serv 
adequately carry the full Cla , current with ice. Many of these units incorporate the ex 
aturatior clusive Kenyon triple and dual winding 


Ask your local dealer for a free copy of our mew catalog. Our new Transmitter Manual contains com- 
plete up-to-date transmitter circuits ranging in size from five watts to one kilowatt. Fourteen pages are 
entirely devoted to full page Ken-O-Grafs which cover most of the calculations used in radio in a mod 
ern and painless method. Obtainable from your local dealer for 25 cents. If unable to secure a copy of 
this valuable manual from your dealer please include the name of your favorite dealer and address your 
inquiries to 


CHIEF ENGINEER, AMATEUR DEPT. 


KENYON TRANSFORMER CoO., INC. 


844 BARRY STREET NEW YORK. N. Y. 
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The ACT-40 Transmitter is nominally rated at 40 watts output on 
either ‘phone or c.w. The r-f system employs an RCA-47 as a 
crystal oscillator, an RCA-802 as a buffer or doubler and two 
RCA-801’s as final amplifiers. Coils are available for the 20, 40, 
80 and 160 meter amateur bands. The a-f system employs two 
RCA-57’s as speech amplifiers, 2 RCA-45’s as drivers and 2 RCA- 
801’s as Class “B’”’ Modulators. Individual units of the ACT-40 
may be purchased separately. The price complete for ‘phone 
operation with one set of coils but less tubes, crystals, micro- 
phone, key and other accessories is $235.00. 





The ACT-200 Transmitter is nominally rated at 200 watts out- 
put on ’phone and 260 watts output on c.w. The r-f system em- 
ploys the r-f unit used in the ACT-40 to drive 2 RCA-838’s in the 
power amplifier. The a-f system consists of a separate speech am- 
plifier unit which mounts on the operating table, driver stages 
mounted in the transmitter proper, and 2 RCA-838’s as Class ‘“B” 
Modulators. Individual units of the ACT-200 may be purchased 
separately. Coils are available for 20, 40, 80 and 160 meter bands. 
Amateur’s net price for ACT-200 with one set of coils but less 


tubes, crystals, microphone, key and other accessories, $475.00. 





The ACR-175 Receiver is an 11 tube superheterodyne cover- 
ing from 500 to 60,000 kilocycles. Incorporating such advanced 
design features as magnatite-core i-f transformers, crystal filter, 
electron-ray tuning and signal-input measuring tube, two i-f 
stages, a.v.c., band-change switch, single-control tuning, this 
receiver is ideally suited for communication requirements. The 
amateur’s net price complete with tubes, speaker and power sup- 
ply is $119.50. 





The ATR-219 Transceiver is designed for operation by licensed 
amateurs in the five meter band. For transmitting, an RCA-19 is 
employed as a unity-coupled oscillator, another RCA-19 as a 
Class ““B” Modulator and an RCA-30 as a speech amplifier. For 
receiving, one RCA-19 is used as a super-regenerative detector, 
the RCA-30 as an a-f amplifier, and the other RCA-19 as a Class 
“B” audio-output tube. Space is provided in the cabinet for bat- 
teries. The amateur’s net price, less tubes, batteries, headphones, 
microphone, etc., is $19.95. 





Note: All prices are f 0.6. Factory and are subject to change or withdrawal 
without notice. For additional information on products listed or infor- 
mation on other RCA products, write to Amateur Radio Section, RCA 
Manufacturing Company, Inc., Camden, New Jersey. 
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PRECISION 


the one word above all others that most eloquently describes the 
struction of a communications receiver. 


Precision is engineering design in the exacting specifications of every component 


in the specially built test equipment, so precise, so 
te, that its use is limited to only the 


Precisic 


n every step of assembly 
most sensitive and selective of receivers 


n permeates every thought of the designer of a communications receiver 
of the builder 


ideals, Hallicrafters Receivers are conceived and built 














The ULTRA | 
SKY-RIDER| 





Better 


ULTRA HIGH FREQUENCY 
RECEPTION 


TUNES FROM 3.76 TO 53 METERS 


aeRO te Mo let) ae 


Designed for 


FEATURES The Ultra High Frequency 
fans are singing the praises of 
No Plug-in Coils. this finest of Hallicrafters re- 


ceivers, the only one of its kind 
available toda 

Unquestion ably one of the 
most advanced communications 
receivers of the year, it is set- 
ting new standards of perform- 
ance everywhere. 
Generous Isolantite The Ultra Sky Rider is a new 
and Steatite Insu- and unique approach to Ultra 
lator. Frequency Reception with doz- 
ens of exclusive engineering 
and construction features. It ful- 
fills the amateur’s dream for 5-10 
meter reception — and tunes up 
to 46 meters with the same high 
efficiency. The built-in Lamb 
Iron Core Expand Noise Silencer eliminates most 
ing I. F. Trans of the man-made noises usually 
former. so prevalent with high fre- 
quency reception. 

Write today for complete de- 
tails of this sensational receiver! 


TIME PAYMENTS 


All Hallicrafters Receivers are 
now available on Time Payments. 
Enjoy the superior reception of 
these marvelous receivers while 
you are paying for them. Write 
for full information on the Hal- 
licrafters Time Payment Plan. 


MAIL THIS COUPON] | 
The RADIO SHACK 


46 BRATTLE STREET *« BOSTON, MASS. 
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| PLEASE SEND ME COMPLETE DETAILS 
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brated Micro-Ver- 
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Antenna Compen- 
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Moderate Price. 
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jm in performance. Many new features add t 

mm efficiency and convenience in operation V 
mm the Super Sky Rider is more than ever before 
mam the ‘perfect’ receiver for the amateur 

Bag 
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We 11 Tubes—10 of them 14 Watts Undistorted 
me metal. Output. 

me * 40 M. C. to 535 K. C. *% Field Strength Indi- 
“i in 5 Bands. cator. 

x 338 degree main tuning % Improved 10 meter per- 
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ing—No Charts or lectivity. 
Tables. + Ceramic Insulation. 
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New Super Sky Rider. 
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Communications 
RECEIVER 


S' E this “professional” type communications 
receiver, an outstanding new development 
of the famous Hallicrafters laboratories. With 
a tuning range from 10.25 M.C. to 100 K.C., 
this set covers the long wave bands up to 
3000 Meters and down to 29.25 meters. 


Embodied in the Sky Rider Commercial are all 
the sensational features found on the Hallicrafters 
Super Sky Rider that have made it so outstanding 
in the amateur radio field 


An eleven tube superheterodyne equipped with 
All-Metal Tubes, Field Strength Indicator, 5 Band 
Illuminated and Direct Calibrated Dial (No Charts 
or Tables required), Electrical Band Spread, 2 
Stages of Iron Core I. F. for finer sensitivity, greater 
selectivity and better signal to noise ratio, this re 
ceiver is a real contribution to the amateur radio art. 
With the Ultra Sky Rider it provides complete cov 
erage of the Radio spectrum 
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MAKE HARVEY'S YOUR 
SOURCE OF SUPPLY FOR 
AMATEUR RADIO EQUIPMENT 


HEADQUARTERS FOR 
HALLICRAFTERS RECEIVERS 


Owned and operated by amateurs, Harvey Radio 
Company can give you the kind of personalized 


technical service the amateur requires. 


Let us supply your needs in amateur equipment. 


'z| HARVEY RADIO COMPANY | 
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THE 


PRECISION-BUILT 


A 7-TUBE 
hallicrafters 
COMMUNICATIONS 
RECEIVER 


OUTSTANDING PERFORMANCE At An 


EXCEPTIONALLY LOW 


HINDS & EDGARTON 
SERVICE 


This organization of amateurs is ex 


clusively a receiver and transmitter 
house, not a parts jobber, and offers 
the kind of specialized and experienced 


service seldom available elsewhere. 


Because of our Chicago location we 
are in excellent position to render com 
plete and speedy service on Hallicrafters 
receivers, and in close touch with the 
latest developments in the famous Hal 
licrafters line. 


Send the coupon today for Free Hinds 
and Edgarton Catalog containing full 


details on all Hallicrafters Receivers 


TIME PAYMENTS 


Purchase your new Hallicrafters re 
ceiver on Hinds and Edgarton Time 
small down payments 


Write for 


Payment Plan — 


and easy monthly terms. 


complete details. 


PRICE 


The Sky Chief provides all the features and special con- 
trols so desirable to the critical operator, exceptionally fine 
sensitivity—selectivity and splendid performance at an espe- 
cially attractive price that makes it one of the outstanding 
values in amateur radio. With a frequency range from 17.6 
M. C. to 540 K. C., a direct calibrated 3-band illuminated 
dial, Mechanical Band Spread, Built-in Power Pack and 
Speaker, the Sky Chief is one of the most convenient and 
efhcient receivers any amateur could own. 
is equal to that of many higher priced receivers. 
details on the Sky Chief today. 


Its performance 
Get full 


Mail the coupon at once! 


ALL THE FEATURES OF HIGHER 
PRICED RECEIVERS 


® Single Stage 465 K.C. Iron Core @ Mechanical Band Spread. 
L. ¥. 


@ 17.6 to 540 K.C. in 3 Bands 


® Variable Beat Oscillator. 


@ Automatic Volume Control. 


@ Built-in 
Pack. 


Speaker and Power 
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ESTABLISHED 
19 SOUTH WELLS STREET e 


1914 
CHICAGO, ILLINOIS 


Gentlemen: Please send complete details of the New 1937 


Sky Chief and Hinds and Edgarton Time Payment Plan. 
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A GENUINE Quality-Built © ~~ 
HALLICRAFTERS- 
ENGINEERED Junior 
Communications Receiver at 
an AMAZINGLY Low Pricel §: 


THE GREATEST VALUE IN AMATEUR RADIO TODAY! 





@ With many of the features and the performance of 
more expensive receivers, the Sky Buddy is the ideal 


ii receiver for the beginner and short wave listener. It ee 
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544 K.C n an illuminated 3-Band *t-Calibrated Dial Fe 
With a Band Spread and marvelous selectivity ® Combined I.F. and Beat Fre- 
you can easily separate stations on the crowded amateur quency Oscillator. 
bands ae ; 
®@ Built-in Speaker and Power - 
= ar , E *i3f 
The Sky Buddy has all the convenience of a broadcast Supply 5, 
. . me 
Jive pe ance é ® Single Tuning Control, bok 
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AMERICA’S 
Most POPULAR 


Communication 
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TRI-STATE’S Twenty-Four 
Years of Radio Experience 
Assures Satisfactory 
Service 

For the kind of personal atten 
tion you need, come to Tri-State 
We carry a complete line of Short 
Wave Receivers, Test Equipment, 
and Public Address Equipment of 
unsurpassed quality lri-State is 
owned and operated by amateurs 


Write today for the 
Tri State Catalog. 


MOST FAVORABLE TIME 
PAYMENT TERMS 
AVAILABLE ANYWHERE 


All Tri-State Equipment is avail 
able on sensationally low time pay 
ment terms with total finance 
charges as little as 3% on the un 
paid balance. 10% down payment 
and 10 months to pay. It pays to 
deal with Tri-State 


TRI-STATE 


* RADIO EQUIPMENT CO. 


403 PENN AVE., PITTSBURGH, PA. 


W8FQ-W8MYM 


OPERATED FOR AMATEURS 
BY AMATEURS 





We can sincerely endorse and recommend the New 
Super Sky Rider to every amateur radio operator as 
one of the most outstanding communications receivers 
of the year. This eleven tube superheterodyne has 
everything the most critical amateur could wish for. 

The highest degree of sensitivity and selectivity, 

a direct-calibrated 338° Micro-Vernier 5-Band Dial. 
no charts or tables required—Field Strength Indicator 

Specially Designed Iron Core I.F. for finer sensitiv- 
ity—better selectivity and improved signal to noise 
ratio—the latest type All Metal Tubes—these are just 
a few of the outstanding features of this remarkable 
modern receiver. 

See the Super Sky Rider at our store today. or write 
for full particulars. 


OUTSTANDING FEATURES 


@11 Tubes, 10 of them metal. ® Direct Calibration Tuning 

@ 40 M.¢ to 535 K. ¢ in 5 No Charts or Tables. 
bands. @ Field Strength Indicator. 

@ 338 Degrees main tuning © Improved 10 meter per 
dial formance. 

@ 14 Watts Undistorted Out @ 165 K. C. Iron Core I. F. 
put for improved selectivity. 
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First 


The editors have long dreamed of a special 
annual issue of RADIO which would occupy the 
same place in the field of amateur radio that 
various well-known trade annuals occupy in 
their respective fields 

Our first attempt is presented herewith, per 
haps with a pardonable bit of pride, though it 
is far from being what we had hoped to make 1t 

Our readers will confer a great favor upon 
us if they will jot down and mail us specifi 
suggestions for improvement. We want to make 
next year’s issue as near to your idea of the 
ultimate in amateur radio magazines as 1s 
humanly possible, but we need your help; we 
are hams ourselves, but not mind-readers, and 
cannot be sure that our ideas will conform with 
those of a majority of our readers 

One section which we had hoped to include 
is Conspicuous by its absence. This was to con 
tain among other items reviews of technical 
progress of the past year, and pre-announce 
ments from a number of manufacturers of de 
velopments of importance (from the amateur 
standpoint) which were soon to be released 
from their laboratories or production lines. We 
bespeak the codperation of our readers who 
work with such companies, so that announce 
ments next year which are to ‘break’ in the 
midwinter will, when possible, be so scheduled 
as to enable their appearance in this issue. Such 
a policy will, we believe, be for the benefit of 
all concerned—reader, manufacturer, and maga 
zine. 

We desire particularly to thank the adver 
tisers whose increased space in this issue has 
helped to make its production possible. 


High Power Vs. Low Power 

In the pages of our own “Open Forum” sec- 
tion, in our largest strictly amateur contem- 
porary, and in the lesser amateur press, the ar- 
gument on high power versus low power con- 
tinues unabated. While willing to let arguments 
on both sides “see the light of day’’, it 1s our 
humble belief that the adjustment of any par 
ticular transmitter is of much greater impor- 
tance than the amount of power being used. 
We will not forget in a hurry the terrific inter- 
ference caused in Los Angeles some time ago 
by a so-called ‘‘five-watter’’ which for months 
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simply blotted out the “California kilowatts 
in our backyards. 

It is interference of which we wish to be rid, 
and power is but one of the possible causes. 

We cannot leave this subject without men- 
tioning one factor which we believe to be of 
great importance and which seems to have been 
lost sight of in the arguments so far put forth 
which are based almost solely on the technical 
aspects of the matter. We should remember that 
amateur radio has lost all too many of its rights 
and frequencies in a steady stream in the past 
decade. This magazine as loudly as possible 
and another in a somewhat softer vein have at 
tempted to notify the world that we will stand 
for no more encroachments, and that we de- 
mand the return of at least a portion of what is 
rightfully ours: by priority, by citizenship, by 
right of numbers, and by right of public service 
rendered. 

What likelihood is there that the radio world 
in general will believe we ‘mean business’’ if 
we follow up such pronouncements by advocat 
ing that still more be taken away from us: nine- 
tenths, say, of our allowed power? 


Middle of the Road 

We are really tired of repeating it, but it 
seems necessary. The editorials of this magazine 
(since it was taken over by the present staff) 
which have criticized Secretary-General Man- 
ager-Editor Warner do not mean that we advo 
cate his removal entirely from the Headquarters 
of the American Radio Relay League. 

Mr. Warner's present position includes what 
would normally be considered the work of 
three men: the editing of OST, the general. 
management of the League and its headquarters 
staff, and control and active participation in the 
League’s contacts with the outside radio world 

-its “political” affairs. We merely advocate 
that this work be split among three men; that 
Mr. Warner retain that portion for which he is 
best fitted, surrendering those portions at which 
he has been least successful. 

Much has been made of the matter of Mr. 
Warner's salary. We consider this to be of 
decidedly secondary importance, though admit- 
ting that his present figure would seem a bit 
high after his jobs have been separated and 
reduced—for an organization of the League's 
moderate size and income 
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A\ 10-20 Meter, Push-Push éL6 Exciter 


By Pau D. Lancrick*, W6PT, W6XFL 


Perhaps you too 
have been trou 
bled in getting 
that 10 meter 
transmitter to 


function properly. I have received several calls 
recently from friends who are apparently having 
great difficulty in getting any power output on 
10 meters. When I inquire as to the tube line 
up, it usually starts out with something like 
this: A 53 or a GAG as perhaps a crystal oscil 














Looking Down on the Exciter from the Front 


lator and doubler or as push-pull oscillator 


with either 2 
same type tubes. This brings back to my mind 


the trouble that I encountered in getting a crys 


or 5 push push stages, using the 


tal controlled transmitter to operate on 10 meters 


about three years ago. At that ume the 59 type 

tube was supposed to be the last word as 

doubler | pon investigation it was found that 
1 

doubling from 4( 

to 20 meters but it was another story when one 

attempted to double from 20 to 10 meters. The 


the tube worked very well 


circuit losses were so high that it was IMpos 
sible to obtain any ethciency 
Ralph Gordon, WO6CLH, and myself wer 

the only ones at that time in Los Angeles who 
were operating 10 meter « rystal-controlled trans 
mitters. We both experienced this difficulty 
in obtaining any power output in doubling 
from 20 to 10 meters The type 2A5 tul 


*626 Maltman Ave Los Angeles, Calit 
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For those who have had trouble getting 10 meter excitation we 

offer this exciter as a sure-fire combination. It provides approxi- 

mately 20 watts output on 10 or 20 meters, using low voltage 

and inexpensive tubes. It is used by the author to drive a pair of 

210’s to very high efficiency on 10 and 20 meters, which in turn 
drive a pair of HF-200's. 





was announced at 
that time, and 
WO6CLH devised a 
push-push circuit 
which was one of 
the most efficient doubler circuits that either of 
us had used up to the time. The only apparent dis- 
advantage of this circuit was the fact that it took 
considerable power to drive it. The usual tube 
line-up with this circuit was a 47 crystal oscil- 
lator followed by a 46 doubling from 80 to 40 
meters, a second doubler consisting of a 46 in 
a highly-regenerative type doubler circuit doub- 
ling from 40 to 20 meters. The grid current on 
the 2A5’s running from 15 to 20 ma. would 
drive the neutralized 210's on 10 meters to 
from 120 to 150 watts input, this with 800 volts 
on the plates of the 210's. As mentioned pre- 
viously, up to this time this was the most efh- 
cient doubler circuit that we had used, but re- 
quired high drive for high efficiency. 

When the small transmitting pentodes (802 
and the RK23 and 25's) were brought out, it 
was found that a single one of these tubes 
would put out as much power on 10 meters as 
the push-push 2A5’s (with 600 volts on the 
plate of the 802 and about 400 to 425 volts on 
the plates of the 2A5’s). On account of its in- 
herent characteristics it was much easier to drive 
the single 802 doubler. Of course, the push- 
push circuit was discarded in favor of the 
pentode-type tube as a doubler from 20 to 10 
meters. 

About eighteen months ago it was necessary 
for the author to build a transmitter with a 
minimum number of stages to operate on the 
experimental frequencies lying between 5 and 
10 meters. We were limited to two power sup- 
plies, one operating at approximately 400 volts 
d.c., and the other operating between 550 and 
600 volts d.c. Therefore, it was necessary to do 
some experimental work to find the proper 
circuits to give at least a respectable amount of 
efficiency at these frequencies, as it is well 
known that the losses in any circuit used be- 
tween 5 and 10 meters are extremely high. 

We recalled the old circuit using 2A5’s or 
{2's in the push-push type circuit. The author 
could not understand why it took so much 








power to drive these tubes; so therefore an ex 
perimental set-up was devised, incorporating 
this circuit, and extensive measurements were 
made to determine the amount of drive neces- 
sary to make these tubes work efficiently, and 
to have a respectable amount of power output 
in this circuit. It was found that instead of 15 
to 20 ma. grid current as previously used that 
it was possible with a minimum of approxi 
mately 5 to 6 ma. to obtain a/most as much power 
output (within 2 or 3 watts) as that obtained 
with the higher amount of grid drive. There- 
fore, a 53 type tube was used as a combination 
crystal oscillator and doubler driving the 2A5 
push-push tubes. The efficiency was good, even 
if not as high as could be obtained with more 
drive. 

With 24 to 25 watts input, it was possible 
to obtain approximately 15 watts output, which 
was sufficient to drive the following stage. On 
certain frequencies the efficiency of the circuit 
has been as high as 75%, which is extremely 
good efficiency in a neutralized stage, let alone 
in a doubler. 


With the advent of the type 6L6 tubes it 
was realized that we now had tubes that would 
be easy to drive, and at the same time obtain 
high efficiency and high-power output. Both the 
metal and glass type 6L6 tubes were used, and 
worked well. It was found when using the 





























At the author’s station the exciter is used to 

drive this 210 stage to 125 watts input on 

10 and 20 meters. It is a conventional 
push-pull circuit. 


metal tubes that for 10 meter output it was best 
to ground the shield or shell to the cathode, 
as the circuit efficiency was considerably in- 
creased in doing this. A very noticeable increase 














For the plate tank of the 210 stage. the 

bases of the plug-in coils are sawed off 

and the coils mounted as shown here. The 

losses are lower and the coil is more 
symmetrical. 


in output power was obtained with a decided 
decrease in the power input by doing so. The 
author, belonging to the “‘old school’, prefers 
to see the plates of the tubes in operation. 
Therefore, the glass type 6L6 tubes were in- 
corporated in his exciter unit. 

Fortunately, the circuit under discussion is 
not a trick circuit. Once constructed and with 
the proper coils in position, it is very easy to 
make it function. Therefore, this circuit was in- 
corporated in a compact exciter unit, using a 
type GAG tube as a combination crystal oscil- 
lator and doubler, driving the 6L6G tubes in 
the now famous push-push circuit. 

There is not a great deal that can be said 
about this particular exciter unit. It is simple 
and straightforward, as can be seen by the 
diagram. With an 80 meter crystal the output 
is on 20 meters. With a 40 meter crystal the 
output is on 10 meters, and it so happens that 
in this particular unit the output is of equal 
magnitude on both frequencies. As will be 
noticed in the diagram, there is no link coup- 
ling between the doubler section of the 6A6 
and the input of the 6L6's. It was purposely 
omitted because the magnetic coupling with the 
coils spaced 2 5/8 inches from center to center 
is sufficient to drive the grids of the 6L6's 
within one ma. as much as it is with link coup- 
ling. To be specific, with link coupling it is 
possible to get 11 ma. grid drive on the 6L6’s 
on 40 meters going into the push-push doubler, 


e 19 e 






































C,—100 pid. midget 


CL6-GS C:—S0 ppd. midget 


Cz—25 ppfd. per sec- 
tion, midget 
C4—20 ppfd. midget, 

ceramic insulation 











The General Wiring Diagram of the Exciter 


whereas with magnet coupling the grid cur 
rent is 10 ma. There is absolutely no difference 
in the output either way 

Speaking of grid current reminds me that the 
reader may be interested in knowing the volt 
ages and currents in the respective tubes used 
in this exciter unit. With an 80 meter crystal 
and the output of the 6L6’s on 20 meters, 
the plate current of the crystal oscillator is 25 
ma. at 400 volts. The plate current of the 
second section of the GAG as a doubler is also 
25 ma. The grid current of the 6L6's is 10 ma 
The plates of the 6L6’s under load are 60 ma 
This drives the neutralized 210's to 36 grid 
ma. The 210’s are biased with about 180 volts 
d.c. from a bias power supply with a low re 
sistance bleeder. This is sufficient grid drive to 
drive the 210's from 120 to 125 watts input 
with from 550 to 600 volts on the plates. None 
of the tubes at this frequency show any color 
while running continuously as in phone opera 
tion 

For 10 meter output a 40 meter crystal is 
used. The plate current of the oscillator section 
of the GAG is approximately 30 ma The doub 
ler section of the same tube 1s also approximate 
ly 30 ma. The grid current of the GL6's is 8 ma 
The plate circuit of the 6L6's is loaded a litele 
heavier in this case, the plate current running 
from 100 to 115 ma. The grid current of the 
210's is 36 ma., and the power input is from 
120 to 125 watts, the same as when the rig 1s 
used on 20 meters. It is surprising to note that 
the tubes do not show any color at all on this 
frequency and the 210’s are metal-plate ones, 
too! 

We would like to mention one peculiar fac 
tor of the 6L6's. It seems that when the grid 
excitation is reduced from 10 or 11 ma. to 
about 61/, ma., the power output is increased 
somewhat. Under this condition the plate cur 
rent of the 6LG's increases approximately 20 
to 30 ma 

In looking at the bottom view of the exciter 
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Cs—75 wuptd. mica 

Cy to 10-01 fd. 
mica 

R,—400 ohms, 10 
watts 

R.—50,000 ohms, 2 
watts 

R;—50,000 ohms, 10 
watts 


R,—25.000 ohms, SO 
watts (slider type) 
Coils—See coil table 


unit, it will be noticed that it is rather com 
pactly built; in fact the chassis is 12 inches 
wide, 8 inches deep, and 21, inches high. This 
is rather small for the power output of this ex 
citer unit. Isolantite sockets are used through 
out for the tubes and coil forms. The 6A6 
circuit, both the crystal oscillator and doubler 
sections, is treated as a single circuit, and all 
ground returns are brought back to a single 
ground connection on the chassis. The same 
treatment is used in the 6L6 push-push doub- 
ler section. It will be seen that the two con- 
densers used with the 6AG6 are not isolantite 
insulated. It is quite possible that if this type 
condenser were used, the output of the 6A6 
doubler section might be increased very slight 
ly. As it is, the output is sufficient to drive the 
6L6’s. Of course, the condensers used in the 
6L6 circuits are all isolantite insulated. This 
is mecessary because the losses at the frequen 
cies used here are extremely high with bakelite 
The condenser used in the plate section is of 
20 uufd capacity. This may seem rather small 
to some but it must be remembered that this 
particular exciter unit was made to operate only 
above 13 Mc. 

Again looking at the bottom view of the 
exciter unit, there will be seen a jack on the 
rear of the chassis. This is a single closed-circuit 
type of jack. It is used to measure the crystal 
current. It is a very important item, and should 
be incorporated in each exciter unit. It is very 
handy, indeed, and no doubt a good many 
amateurs lament the fact that they have no 





COIL TABLE 


All wound with n 19 push-back wire on 1%” std. form 
Band | Crystal 6A6 6L6’'s 
| lst Sect. 2d Sect. Grid Coil Plate Coil 
20 ' 80M. !28t. close 20 t. close 30 t. close 10 t. sy 
| wound 2” wound 144”|wound 23/16” 134’ 
| 
10 40M. |14t. sj 10 t. sp.|14 t. sp 4t. sp 
to 14” 1%” |17%’ 1%” 
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Under-Chassis View of the 6A6-6L6 Ultra High Frequency Exciter, Showing Mechanical 
Layout of Parts 


means of checking their crystal current, especial 
ly after they have lost their pet crystal. The 
leads to the r.f. meter should be short and 
well-separated to keep down the shunt capacity 
of the leads 

In this particular exciter unit the crystal 
current with an 80 meter X-cut crystal is ap 
proximately 15 ma., and with the 40 meter 
crystal it is 30 to 35 ma. This is rather a low 
value of crystal current for 400 volts on the 
plate. It is so low that there should be no 
appreciable drift in frequency when the crystal 
is kept at the usual value of room temperature 

The discs on which the 6L6 tube sockets 
are mounted were made necessary by the fact 
that this particular exciter unit at first used 42 
type tubes, using the larger 6 prong sockets, 
and as it is impossible to mount the smaller 
octal socket in the same mounting hole, it 
therefore became necessary to make discs on 
which to mount the new sockets 


In using a common filament transformer to 
light both the GAG and the 6L6 tubes, it is a 
good practice to use two .002 ufd. mica con 
densers across the filament circuit at one or the 
other of the tubes, and to ground the center 
tap. On occasion there has been noticed a con 
siderable improvement in efficiency and output 

One very important fact was learned in our 
experimental work, and that is that paper- 
insulated condensers will not work satisfactorily 
in the circuits used in this exciter unit. The 
fact that mica condensers and single ground 
returns for each circuit are used no doubt con 
tributes substantially to the overall efficiency 
of this unit. The author prefers a voltage di- 
vider network to supply the screen grid voltage 
of the 6L6’s, as it is possible to set this voltage 
at the proper point for optimum circuit con 
ditions. These tubes seem to work best with a 
screen grid voltage of approximately 300 volts 

While this exciter unit is used to drive a pair 
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Tho 210’s drive this 10-20 meter amplifier 
to nearly a kilowatt input. It uses HF200's 
in push-pull. 
of neutralized 210 tubes, it no doubt has suf 
ficient output to drive either a single or a pait 
of larger tubes on 10 and 


band if suitable coils and crystal were used 


20 meters, Or On any 


Spurious oscillations and erratic operation 
The author can safely say that with the several 
types and makes of both metal and glass 6L6 
tubes that were tried out in this exciter unit in 
his laboratory, and at the voltages specified, 
that at no time were there any spurious oscil 
lations detected, and under no condition were 
the operation or results obtained in the opera 
tion of this exciter unit erratic 

The split stator condenser, C,, causes the grid 
circuit of the 6L6's to have capacitive reactance 
at the second harmonic, and this has the ten 
dency to prevent the 6L6’'s from breaking into 
oscillation 

It has been pointed out previously that this 
exciter unit will push a pair of 210 tubes to 
125 watts input for phone operation It will 
interest the c.w. men to learn that the antenna 

upling ‘was increased on 10 meters to the 
point where the 210’s were drawing 160 watts 
input. The tubes, which have metal plates, were 
showing some color under this input. It was sur 
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prising that the color only showed up in a spot 
about 3/8 inch in diameter on each plate. The 
author feels that this is too much input for 
phone operation, but no doubt this exciter unit 
will drive a pair of 210’s to as much as 180 
to 200 watts input on 10 meters, for c.w. opera- 
tion. As it is inadvisable to run over 200 ma. 
on the 10's, the plate voltage should be in- 
creased to 900 volts or so (permissible for c.w. 
work). 

All of the coils are wound on Hammarlund 
XP-53 five-prong coil forms, using regulation 
solid no. 19 push-back hook-up wire. This wire 
was chosen for two purposes: 

First: It will stay in place much easier than 
cnamel-covered wire when used on_ space- 
wound coils that have not had threaded grooves 
cut on them. 

Second: It is possible to have the coils “color 
coded” and it is then easy to select the proper 
coils when changing bands. The author's coils 
are wound with brown-covered wire for 20- 
meter operation and yellow-covered wire for 
10-meter operation. 


[Continued on Page 168] 











Back view of the HF200 amplifier. The 

circuit is conventional, but the mechanical 

arrangement somewhat unusual. It per- 
mits very short and direct leads. 
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the Crrid Bias Problem 


By Ray DawLey, W6DHG 


In every case 
when we start to 
design or build a 
multi-stage trans- 
mitter, the prob- 
lem of how to ob- 
tain the bias voltage for the various stages im- 
mediately presents itself. Usually each stage 
will require a slightly different biasing arrange- 
ment and a different amount of voltage. The 
ordinary r.f. amplifiers can be divided into the 
following general classifications with respect to 
biasing: 

1, Those requiring bias only when excitation is 

applied, actual value of voltage uncritical. 

2. Those requiring only a fixed minimum bias 

to limit plate current without excitation. 
Value uncritical with excitation. 

3. Those drawing steady grid current and re- 

quiring fixed bias within limits. 


4. Those that draw varying grid current and 
require fixed bias. 








Figure 1 


Tapping onto crystal oscillator or other low- 
power-supply transformer for stabilized bias 
voltage 


R—5S0,000 ohms C—8 ufd. paper ca- 
R,—Grid leak (see pacitor 
text) 


It can be seen from a study of the above that 
every normal r.f. amplifier will fall under one 
of the classifications. 

Under group 1 come two general types of 
amplifiers. First, the small intermediate ampli- 
fier or doubler using a high-amplification-factor 
high-plate-impedance tube that draws little 
plate current with plate voltage applied and 
no excitation. Such tubes as the 46, 59, 865, 
805, and similar types come under this classi- 
fication. The second type is the special case of 
a final or intermediate amplifier that is being 
keyed in the plate supply. A common case 


The question of negative bias is a very broad one and a very 

old one. But it seems to receive little attention except for 

incidental discussion in articles on other subjects. So here we 

give you a sensible approach to the whole bias problem. A 

careful reading will allow you to design the most suitable using: 

bias system for any given requirements, whether for r.f. or 
speech work. 


would be that 
which a number 
of fellows are 
a 150T fol- 
lowed by a pair of 
150T’s inthe 
final, both stages running from one power 
supply that is being primary keyed. In both 
cases straight resistor grid leak bias is probably 
best. The actual value of the resistor is best de- 
termined by the cut and try method to deter- 


fay 








= 

Figure 2 
C—16 fd. electroly- CH—30 hy.. heavy 
tics enough to handle 


bleeder current 
T—Husky b.c.l. power 
transformer 


R—Heavy bleeder to 
draw 100-250 ma. 


mine what value gives the best operating con 
ditions. As a first approximation a trial value 
(it is usually close enough to the final value 
found by cut and try that the latter can be 
dispensed with and the trial value used if 
desired) can be found by looking up the rated 
grid bias in volts (E) and the rated grid cur- 
rent in amperes (1) and substituting in Ohms 
Law, 

E 

R 
I 


Then this value of resistor (of wattage about 
{4 times I?R, in watts, to allow for a safety fac- 
tor) is placed in the circuit and the grid cur- 
rent measured. If it is less than the rated value 
for the tube, the resistor should be decreased ; 
if more, the resistor should be increased. The 
best value is that which gives the greatest bias 
voltage (E — IR) and stil] gives approximately 
the normal grid current for the tube. The above 
procedure of course assumes that the normal 
amount of excitation power is available at the 
grid of the tube under consideration. 

Under classification 2 comes the majority of 
the amplifier stages found in ham rigs. Ordi 
nary buffer stages using the majority of the 
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present tubes require some sort of fixed bias to 
limit the plate current in case of excitation 
failure (or if keying is used on a preceding 
stage). In addition to this minimum bias there 
must also be a source of operating bias to vary 
in accordance with the excitation. There are 
many means of obtaining this minimum bias 
A few of the more conventional ones can b 
enumerated 

1) Batterze Not to be recommended. Gen 
erally unsuitable for currents greater than 30 t 
i0 ma. for the large units proportionately less 
for the small units. They have a bad habit of 
charging up and becoming noisy and unstable 
i short time after installation 

2) Cathode Bias Resistor—The use of 
athode bias resistor to limit the no-excitatior 
plate current to a stage is satisfactory in som 
cases. First, it must be used with a high ampli 
frcation factor tube. This becomes obvious wher 
you consider that the amount of voltage neces 
sary to reduce two tubes, similar except for wu 
to the same small value of plate current is in 
versely proportional to their respective u's 
Since this bias voltage is being subtracted fron 
the plate voltage by the ( ithode resistor. we see 
that we must use a tube that requires low bias 
Then, looking at the problem a little further 
no matter how large a cathode resistor is used 
the tube will never cut off its own plat 
rent. It takes a certain amount of current flow 
ing through the resistor to produce the voltae 
in the first place. Again. when the stave is or 
erating, since this cathod resistor 1s effectively 
in series with the plate supply. and the n 
plate current we draw the less plate voltage and 
more bias we have, the value of this resistor 


y , 
must be kept to minimum. In practice. tl 


Pa 


value of the resistor must be determined 
perimentally. It should have the smallest value 
that will limit the plat lissipation of the tube 
to the normal rating with no excitation and full 
plate voltage applied 

The system has some advantages: one being 
that the plate current can never run wild and 
damage the tube, another being that the tube 
actS aS a bleeder to its power supply It als 
has the disadvantage that the power output of 
1 tube operating under these conditions is 
{efinitely limited. High plate voltage is of ni 
avail. since a large cathode resistor must be 
used to limit the standing current. And, as 
this resistor is still in series when the tube 1: 
operating, the plate current is again limited by 


this resistor. All in all, this system is good for 
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small, high-u: tubes in the exciter stages but is 
not to be recommended for higher powered 
amplifiers. 

3) Gaseous Discharge Tubes—The 874 and 
similar argon and neon discharge tubes have 
the property of holding the potential across 
their two elements at, or very near to, 90 
volts, regardless of the current through them 
Different types have different maximum cur 
rent ratings, but since the 874 is the only on« 
commonly available, it will be the one con 
sidered. It has a maximum current rating of 
0 ma. With one or more of these tubes (de 
pending on the bias requirements of the 
amplifier) and a small amount of additional 
‘quipment, we can make a very neat and con 
venient bias supply. Figure 1 shows how it 
s done 

First, two things must be known: the amount 
of voltage required to cut off the plate current 
of the amplifier, and the maximum grid cur 
rent that will flow. These can be ascertained 
from the tube characteristic sheets and from 
past experience with the tubes. For proper 
peration, we hook one tube in parallel (with 
1 100 ohm dividing resistor in series with each 
tube) for each 50 ma. of grid current, and a 
tube in series for each 90 volts of bias voltage 
(The system is economically unsound, however 
f more than two or three tubes are required 
They cost somewhat more than an ordinary re 
ceiving tube.) The rest of the arrangement is 
shown in the diagram. A rectifier tube (80, 84 
1V, or 45, 47, 26, connected as a diode) wit! 
its associated filament transformer is placed 
near one of the low-power plate supplies de 
livering about 300 or 400 volts. The cathode os 
filament of this rectifier is connected to one of 
the plates of the rectifier in the power supply 
Then the plate of our small bias rectifier is 
onnected through about a 50,000 ohm resistor 
to the negative element in the 874, or the most 
negative element if more than one is used 
Then an 8 ufd. paper filter condenser is placed 
across the 874 ('s), and the positive element 
n the glow tube is grounded. The grid return 
of the stage, through its meter and grid leak, 
f used, is then tied on to the negative element 
in the 874. In this way we have a simple, fool 
proof, fixed bias supply at a minimum of cost 
and trouble 

1) Bias Power Packs—The various types of 
bias power packs can very well be used to sup 
ply the minimum bias voltage to an amplifier 


There are two main types of packs, so they 
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Figure 3 


CH—10 to 30 hy., 75 T—B.c.l. power trans- 
ma. former with as 
R—1 meg., 1 watt many filament 
R,—Appropriate grid windings as pos- 
— for tubes sible, any remain- 
use ing filaments off 
R»—15.000 ohms, 50 another  transfor- 


watts. with slider . 
C—8 or 16 uid. elec- mer. High-voltage 


trolytics secondary 700 v. 
C,;—8 ufd. paper ca- center tapped; 75 
pacitor ma. rating. 


will each be described to clarify their use. The 
first type 1s shown in figure 2. It uses a con- 
ventional power pack with a fair amount of 
filtering and a heavy bleeder across the output 
The reason for this heavy bleeder has been 
many times explained 

If good bias supply regulation is desired, 
the bleeder current of the supply should be at 
least twice the maximum grid current drain 
expected 

An excellent means* of obtaining this fixed 
minimum bias is that shown in figure 3. This 
arrangement has additional advantages over 
those given before in that a small power sup- 
ply with an ordinary light bleeder can be used 
to supply every stage in the transmitter, includ- 
ing the class B modulator, with fixed bias or a 
fixed minimum bias. The only additional equip- 
ment required for each additional stage is 
another slider on the bleeder resistor, a 1 meg. 
resistor, and a tube with its filament supply. 
The system performs admirably. The tubes best 
suited for this use are the 2A3, 6A3, and 45. 


*Yates, OST, September, 1934 








About 40 ma. of grid current can be allowed 
for each 45 and about 65-70 ma. for each -A3 
However the -A3 tubes give better regulation 
and are preferable to the 45's. If the grid cur 
rent to be expected is greater than those values 
given above, additional tubes may be paralleled 
to give the desired rating. The actual grid bias 
cannot be measured by an ordinary voltmeter 
unless normal grid current is flowing in the 
circuit. It can, however, be calculated fairly 
accurately from the following expression: 


where E, is the actual grid bias, E, is the volt 
age, measured with a high resistance voltmeter, 
on the bleeder clip to which the tube is con 
nected, and is the amplification factor of the 
tube. This expression can also be used to cal- 
culate the maximum bias voltage a certain 
power supply will give, by substituting this 
voltage for E, in the above expression and 
solving. For example: since the u of a 2A3 is 
4.2, we see that the actual bias voltage will be 


or about 4/5 of whatever the voltage at the tap 
or the divider may be. Of course it must be re 
membered that a separate filament winding 
must be used for each regulator tube or tubes 

All these arrangements just described are 
primarily for the purpose of providing a fixed 
minimum bias. The additional biasing voltage 
required is most conveniently obtained by means 
of a leak in the grid return of the stage under 
consideration. Its value is conventional and can 
be easily found by the method described in the 
first of the article. 

For a practical example, take the case where 
we have a pair of 852’s operating as a plate 
modulated amplifier at 2,000 volts. We wish to 
have enough fixed bias so that if the excitation 
fails the plate current will be cut off. The wu 
for these tubes is given as 12. The cut-off bias 
would then be 12 into 2000 or approximately 
165 volts. However, for safety’s sake, 180 volts 
would be a better value. Now the best way to 
obtain this voltage would be from a voltage 
regulated bias pack as in diagram 3. Since the 
grid current on a pair of 852’s will run from 
75 to 100 ma., a pair of 2A3’s would make the 
best regulator. As the actual bias voltage isn't 
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A\n | nexpensive, Six-Band Transmitter 


By B. A. ONTIVEROS, W6FFF 


It has always 
been the goal of 
all technically- 
minded amateurs 
to simplify the 
transmitter as 
much as is possible for a given “ei output 
and performance. It not only reduces the cost 
of the transmitter, but simplifies operation as 
well 

The transmitter described in this article is, 
in our estimation, about the ultimate in sim- 
plicity and economy. Designed for both phone 
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Front view of the transmitter. If desired, the 
Masonite panels may be given a black 
crackle finish and metal scale dials used. 


and c.w., it delivers close to 25 watts on 160, 
80, and 40 meters, slightly over 20 watts on 20 
meters, and about 18 watts on 10 meters. For 
less than a dollar additional it may be modified 
to work also on 5 meters, delivering about 5 
watts on the latter band. This is considerably 
more power output than is obtained from the 
common transceivers on which so many 56 Mc. 
dx records have been made, and one can have 
a good deal of fun with this power on 5 meters 
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Two r.f. stages, two a.f. stages, one power supply, and a total 

of only six tubes including rectifier, this transmitter delivers up to about 40 

an average output of 20 watts from 10 to 160 meters and re- 

quires but two variable condensers and a total of 8 coils for 

these 5 bands. For a few cents additional it may be modified 

to operate also on 5S meters, delivering about 5 watts on the 
latter band. Only two crystals are required. 








working stations 


miles. Because 
crystal control is 
used, the trans- 
mitter is more 
readable than a 5 meter self-excited transmitter 
delivering the same power. 

Only two crystals are required: a 160 meter 
crystal for 160 and 80 meters, and a 40 meter 
crystal for 40, 20, 10, (and 5) meters. 


The Power Supply 

The power supply delivers 415 volts under 
full load. Allowing for the drop through the 
transformers, this puts about 400 volts on the 
{2 modulators and the 807 amplifier when 
modulated. On c.w. the modulation transfor- 
mer is shorted out and the plate voltage re- 
moved from the speech system. This boosts 
the voltage on the 807 to about 440 volts 
on C.W 

The plate transformer used in the transmit- 
ter shown in the photo uses an old b.c.l. trans- 


founer designed for 250’s in push-pull “plus 
the rest of the receiver’. It runs sufficiently 
cool when delivering 250 ma. with choke in 


put. These can sometimes be picked up for a 
song at salvage houses because of the fact that 
the filament windings are not suitable for the 
newer tubes. If you cannot procure one of 
these, a new transformer of suitable rating can 
be procured for five or six dollars if you shop 
round a bit 

The filter choke should not only be heavy 
nough to carry the current, but should have 
low resistance (not over about 100 ohms). 
The swinging current drawn by the modulators 
under modulation makes a power supply of 
very good regulation necessary, and a high 
resistance choke will spoil what might be oth- 
erwise good regulation. This swing is not as 
great as would occur with class B 46's, but still 
necessitates a power supply of very good regula- 
tion if the same power supply is to be used for 
the r.f. system as is done here. 

The Speech System 

By using a good single-button microphone, 
the quality on voice will be almost as good as 
with the most expensive type microphones, and 
the “speech range’ response will result in an 
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6.3 V. TO ALL HEATERS 
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The Complete Transmitter Diagram 
R,—500 ohms, 10 Ci0-8 pid. migdet 


watts, wire electrolytic 

wound Ci;—10 wufd., 2 v. 
R»—20,000 ohms, 10 electrolytic 

watts Cio, Cig, C14 — 8 fd. 
R»—25,000 ohms, 2 can type wet elec- 

watts trolytics 
R,—10,000 ohms, 10 T:\—Mike-to- grid 

watts transformer 


R;—25 ohms, 5 watts 
Rg—1000 ohms, 2 
watts 
R;—20,000 ohms, 50 
watts (slider type) 
Rx—10,000 ohms, 10 
watts 
C,;,—40 wud. mica 
C.—.006 fd. mica 
Cs—100 pyfd. midget 
C4—.006 fd. mica 
C;—.006 fd. mica 
Cy—.006 pfd. mica 
C;—150 pid. ‘‘Mid- 


way  semi-mid- 
get. receiving 
type 


Cg—.002 pfd. mica 


To—S mall driver 
transformer, such 
as 53 to 53 class B 

T;—Output _ transfor- 
mer, 10,000 ohm 
pri. to 3500 and 
5000 ohm “sec. 
(such as 53 class 
B output transfor- 
mer). Use 5000 
ohm tap. 

T,—Approx. 525 volts 
each side c.t., 250 
or 300 ma. 

T.—5 v. 3 amp. and 
6.3 v. 5 amp. 
CH—20 or 30 hy., 250 
or 300 ma.. not 

over 100 ohms 


Cy—.004 pid. mica 
equivalent power gain of about 2 times. How- 
ever, there are single-button mikes and there 
are single-button mikes. While a good one 
sounds surprisingly good, many makes and 
types sound rather “'sorry’’. By using very low 
button current, the ratio of hiss to response 
goes down. By using about 1 volt on the 
microphone instead of the customary 414 or 
more, the hiss level can be kept down to where 
it is inaudible when close-talking. The low 
button current will require more gain in the 
amplifier, but a single-button mike has high 
output anyhow, and the output still is quite 





high even with low button current. However, 
if the microphone has ever been used with 
heavy button current, there is no point in 
running it at low current, as the granules 
probably will have been permanently damaged 
to the extent that some hiss will always be 
present. 

Current for the microphone is secured from 
a large flashlight cell, mounted underneath the 
chassis that holds the speech and power sup- 
ply. The mike had just a little too much gain; 
so the resistor R; was inserted, further reducing 
the button current. Its value will depend upon 
the microphone in use and how close the opera- 
cor desires to talk to the mike. Between 25 
and 100 ohms will usually be about right. As 
the button current is but a few ma., the flash- 
light cell will last indefinitely. 

The 42's are run as class AB pentodes, and 
at 400 volts with fixed battery bias deliver 
25 watts of audio (more than is actually need- 
ed) with very low distortion. The screen volt- 
age tap on the divider should be adjusted so 
that the tubes draw about 40 ma. resting plate 
current. This will occur at about 250 volts 
screen voltage. The 42’s have greater power 
sensitivity and require less drive than class B 
i6’s to deliver the same power output at the 
same plate voltage. 

Normally the removal of plate voltage on 
pentodes results in excessively high screen 
current, damaging the tubes. This is because 
with cathode bias the bias drops way down 
when the plate is no longer drawing current 
through the bias resistor. With fixed battery 
bias as is used here, especially when it is higher 
than normal as is required for class AB work, 
the screen current rises but very little, remain- 
ing at a safe value. Therefore no provision was 
made for cutting the screen voltage on the 42’s 
when cutting the plate voltage to them for c.w. 
work. 

Bias 

The smallest size 2214 volt bias battery is 
strapped under the chassis with the microphone 
battery. The actual voltage of these ‘‘221/4,”’ volt 
batteries is closer to 25 volts. This is just right 
for the class AB 42's. It also is sufficient to 
keep the plate current on the 807 r.f. amplifier 
down to a safe value when the excitation is re- 
moved, the plate dissipation being only slightly 
more than rated maximum when the excitation 
is ‘‘killed’’. Without this fixed bias the tube 
will draw enough plate current when excitation 
is removed to damage the tube permanently in 
just a few seconds time. 
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As the grid current of the 807 is but 2 to 5 
ma., and the 42's draw very little grid current, 
the battery will have long life even though it 
is very small in size and won't stand much 
reverse current 

The Exciter 

The 6LG exciter uses the same circuit as de 
scribed by Smith in last month’s RADIO. Those 
who have that issue will do well to read the 
article. Those who do not, can get the circuit 
to work properly by paying careful attention 
to the mechanical layout as shown in the ac 
companying photos and copying the circuit con 
stants and coil data exactly. The exciter may 
self-oscillate when the crystal holder is removed, 
but if working properly will cease self-oscillat 
ing when the holder is inserted in the circuit 
If self-oscillation persists, the condenser (¢ 
should be increased to 75 or even 100 wpfd 
However, do not use a larger capacitance than 


1 


necessary, as it will cut down the harmonic 
output 

Three coils are needed for the exciter. All 
are wound on XP-53 standard size 114” forms 
with no. 20 d.c.c. wire. The first coil has 
turns spaced to occupy exactly 2 inches. This 
is the output coil for 10 meter output of the 
exciter and the cathode coil for 20 and 40 
meter output Be sure to wire the coil sockets 
so that each coil may be used either in the out 
put tank circuit or in the cathode circuit. The 
second coil consists of 14 turns spaced to 0¢ 
cupy 2 inches This is used as the output coil 
for 20 and +) meter output and as the cathode 
coil for 10, 80, and 160 meter output. The 
third coil is close-wound with 52 turns of the 
same wire. This coil is used as the output coil 
on 80 and 160 meters. Unlike the first two 
coils, it is never used as a cathode coil. Here 
is what we have 














Thus we hit 5 bands with but two crystals 
and three coils. We can switch from 80 to 160 
and visa versa, or from 20 to 40 and visa versa, 
just by tuning the condenser C,. Note that the 
condenser plates on the exciter condenser ar¢ 
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always nearly all the way out or nearly all the 
way in. With the coils set up for 10 meters, 
it is possible to hit the 13 meter harmonic of 
the crystal with the plates about a third of the 
way in. This harmonic should be avoided. At 
the 10 meter harmonic the plates will be nearly 
ill the way out 
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A single-ended 807 has a tendency to oscil 
late on the higher frequencies unless carefully 
shielded, especially if not much excitation is 
available. This is due to the additional grid 
plate circuit capacity of the wiring and com 
ponents, the internal grid plate capacity of the 
tube not being great enough to sustain the os 
cillations. By using push-pull 807’s, as in the 
807 amplifier described last month, the external 
feedback capacities are largely cancelled out. In 
other words, the external capacity from the plate 
circuit of one tube to the grid circuit of the 
other tube is almost as great as the capacity to 
its own grid circuit, thus in effect neutralizing 
the external feedback capacity 

Because a single 807 is used in this trans- 
mitter, we were afraid at first that considerable 
shielding would be required for stable opera- 
tion on 10 and 20 meters. It was discovered, 
however, that because of the type interstage 
oupling use d and because plenty of excitation 
was available on all bands, the 807 was suf 
ficiently stable without shielding so Jong as it 
was being excited. It self-oscillates very weakly 
on 10 and 20 meters when the excitation is 
removed, but settles down and acts normal just 
as soon as excitation 1S applied For that reason 
shielding was not considered necessary. Avoid 
ng the necessity for shiclding greatly simplifies 
the construction 

The untuned pickup coil (L;) that provides 
oupling to the grid of the 807 consists of a 
winding of number 19 push-back hookup wire 
wound on each of the three exciter coils and 
brought out to two unused pins on the forms 
The number of coupling turns on the 52 turn 
coil is not critical, and may be about 20 turns 
wound directly over the regular winding. How 
ever, the number of turns for the other two 
oils is somewhat critical, and some experimen- 
tal “‘pruning will be required for best opera 
tion. On the 7 turn coil, only 1 or 2 pickup 
turns will be required With too many pickup 
turns, the condenser C, will tune “‘sloppily”’ 
and may even not hit resonance. With insuf 
ficient pickup turns the grid drive to the 807 
will be low. The jack J, was provided to read 
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Back view of the most economical 5 to 160 meter 20 watt phone-c.w. transmitter. On the top 

deck we see the special 6L6 oscillator to the right and the 807 amplifier to the left. On the 

bottom deck is the power supply (left) and speech amplifier and modulator (right). The mike 

transformer should be mounted as far from the power transformers as possible, in order 
to avoid hum pickup. 


e 29 e 




















H igher Efficiency on the | ligher Frequencies 
By Ray DawLey, W6DHG 


There area 
number of more 
or less recent de- 
velopments that 
have made ultra- 
high frequency 
operation much simpler and more efficient 
Among these, new harmonic crystal oscillator 
circuits, much more efficient high-frequency 
tubes, and improved frequency multipliers are 
notable examples 

















The T-55 stage, which works as a neutralized 
amplifier on 10 meters and as a doubler on 
5 meters. The plate tank condenser is one of 
the new special u.h.f. type. The neutralizing 
condenser is hiding behind the tube. 


However, even with all these new develop 
ments, the plate circuit efficiency obtainable 
in a conventional high frequency amplifier 
leaves much to be desired. Too frequently is the 
complaint heard, ‘Surely, everything works 
fine; plenty of excitation, everything neutralizes 
perfectly. But I can’t get the minimum plate 
current on the final down.” This occurence is 
very common, both with new rigs designed 
for the higher frequencies and with conversions 
of lower frequency outfits. Common symptoms 
are: low plate efficiency, high standing plate 
current, undue heating of the tank circuits, and 
r.f. floating around the transmitter and the shack 
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This transmitter puts out nearly 200 watts on either 5 or 10 
meters with efficiencies comparable to the best obtained on 20 
meters with usual tank circuits. To change bands one need but 
change two coils and the “plumbing system”. If you are in- 
terested in 5 and 10 meter crystal control, we suggest that you 
study the design of this combination of driver and amplifier. 


A very limited 
introspection into 
the causes of the 
condition showed 
the final plate 
tank circuit to be 
the chief offender. In cases where careful 
design with efficient high frequency tubes 
had been used, the final tank circuit was 
found to be practically the only offender. In 
one particular case, even where the other cir- 
cuit parameters were favorable, the wire of the 
tank coil (one of these celluloid strip ones) 
got so hot that the celluloid caught fire and 
went up in sudden smoke. Naturally it takes 
quite an amount of power to heat up as large 
an area as a tank coil in this way, and the only 
place the energy can come from is the power 
generated by the tube. The high standing plate 
current is the result of this loss. 

We can use this heating effect to ascertain 
where the power is being lost when a high 
minimum plate current is being experienced 
Tune up the rig with no load connected and 
leave it on for a minute or two. Then turn off 
the power and touch the various components 
of the stage. In the majority of cases the tank 
oil and frequently the connecting jacks and 
plugs (if used) will be found to be some 
degrees above the surrounding air tempera- 
ture, unless low power is being used. Very in- 
frequently will the other parts be found of.- 
fenders 

So, it seems reasonable to suppose that if 
there were any simple way of substituting for, 
or eliminating the conventional tank circuit, 
a pronounced increase in efficiency would be 
noticed. 

Resonant lines, in place of tank circuits, have 
become standard practice in high frequency 
oscillators. Their much higher Q, higher avail- 
able impedance, and reasonable cost make them 
very applicable to this use. However, heretofore 
this resonant line principle has found wide ap- 
plication only in high frequency oscillators 
[he majority of radio amateurs seem to have 
overlooked the obvious advantages of their 
application to high frequency amplifiers. 

Experiment showed that through their use, 
really high efficiency was easily obtainable on 














5 meters. Actually, operation was as straight- 
forward and efficient on 5 as with conventional 
low C tanks on 80 meters. Their use, however, 
is restricted to the 28 Mc. and higher bands 
by the bulkiness of the length of line that 
must be used on lower frequencies. The total 
length of line required is slightly less than 
Y, wavelength at the operating frequency. The 
33 feet of line that would be required for 14 
Mc. makes the system impractical. 

With the aforementioned principles in mind, 
the transmitter to be described was designed, 
built, and its performance checked. 

General Layout 

The transmitter here described is an efficient 
r.f. unit with 175 to 200 watts output on the 
28 and 56 Mc. bands with the tubes running 
at or below the manufacturer's ratings. The 
exciter wound up with an RK-39 as a 28 Mc. 
frequency doubler. As the lineup was conven- 
tional, it is not shown. It drives a Taylor T-55 
buffer or power-doubler. The final amplifier 
utilizes a pair of Western Electric 304-B's in 
push-pull. Ample excitation for plate modula- 
tion of the final is obtained even on 56 Mc. 

The T-55 Stage 

The requirement of this stage was for a tube 
that sie operate efficiently as a doubler from 
28 to 56 Mc. with 20-30 watts output and at 
the same time, by changing the coil, would 
operate as a neutralized amplifier on 28 Mc. A 
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The T-55 Buffer Stage 


C,—35 pupid. midget, watts 

2000 v. spacing RFC—U.h.f{. radio fre- 
C»—.006 pfd. mica quency choke 
Cs—35 ppfd. per sec- L;—8 turns no. 14, 

tion, 4200 volt 14%” dia., spaced 

spacing, special to 2” 

u.h.f. type semi- Lo—No. 10 enamelled 
i wire 1%” dia., 
spaced to 2”, 8 
turns for 28 Mc. 

ser and 4 turns for 
R—100,000 ohms, 20 56 Mc. 


meer 
C,—*'800°" type neu- 
tralizing conden- 


few years ago these requirements could not 
have been met. Recently, however, there has 
been a whole string of tubes released that would 
answer the specifications. It is really rather a 
difficult matter to choose. The T-55 was the 
tinal choice as it gives the greatest plate dissipa- 
































The high-efficiency 5 and 10 meter amplifie:. 
It uses a pair of 304-B’s in push-pull at 250-300 
watts input. The linear tank is bent back 
on itself to save space. The rods shown are 


for 56 Mc. 


tion for the least amount of money of the tubes 
in this group. Also it runs off the same 7.5 volt 
filament transformer as the 304-B’s in the final. 
The layout is conventional as seen by the 
diagram. The unit is kailt up on an 8” x 8” 
breadboard similar to that used in the oscil- 
lator. The circuit is distinguished by the 100,000 
ohm grid leak and the fact that the tube is 
set up as a split-stator neutralized stage, both 
when operating straight through on 28 Mc. and 
as a doubler to 56 Mc. The neutralizing con- 
denser is set at the correct point when the ampli- 
fer is operating on 28 Mc.; this adjustment is 
then satisfactory for operation as a doubler. 
Very low “'C” is necessary in the grid tank 
circuit to get sufficient vultage swing because of 
the high bias voltage (across the grid leak) 
tequired for efficient doubling. With nortaal 
excitation supplied, the wrid current runs abuut 
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The driver and amplifier stage set up for 28 

Mc. operation. The 28 Mc. rods are sufficiently 

rigid for the purpose, but would probably 

require further support if used in this way 
in a self-excited oscillator. 


ma. This doesn't seem like much excitation 
but when you stop to consider that with 5 ma 
ol grid current flowing there 1s SOO volts of 
bias being produced the reason for the low 


grid current is apparent. Through the use of 


this high bias, very good efficiency is obtained 
when doubling. With 1 


and full excitation on 28 Mc., the plate current 


SO volts on the plate 


drops from about 180 ma. out of resonance 
to about 40 ma. with the plate tank tuned to 
56 Mc. (doubling) 

The grid coil is soldered permanently into 
place as this circuit always is tuned to 28 M«c 
The plate coil is soldered into husky copper 
lugs and bolted to the tank condensers, making 
ita comparatively easy matter to change from 
the 28 to the 56 Mc. coil 

With the stage set up in this manner, it is 
easy to obtain the recommended 50 ma. of grid 
current on the final stage through fairly loose 
coupling to this driver. The normal plate cur 
rent on the T-55 is 85 to 90 ma. when doubling 
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to 56 Mc., and 60 to 70 ma. when running 
straight through’ on 28 M« 

Actually, if it is desired to run this stage 
directly into the antenna, from 30 to 40 watts 
an be obtained on 56 Mc : and 65 to 100 watts 
on 28 Mc.; really quite a respectable output in 
tself. Still more 28 Mc. output can be obtained 
by using a lower value grid leak, but the doub 
ling eficiency sutters 

. 
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Che final Stage Is built around some rather 
inconventional design principles, and it truly 
gives remarkably ethcient performance. A good 
leal of the credit goes to the excellence of the 
Western Electric 304-B’s for ultra-high fre 
juencies, the balance to the circuit layout and 

the unusual tank arrangement 
The unit itself is built on an 8” x 16” bread 
board with a 3” x 6” shelf mounted 5” above 
the center on one end ol the board Through 
the use of this shelf, as can be seen from the 
photograph, extremely short grid, plate, and 
neutralizing leads are made possibl« The grid 
uit, neutralizing condensers, and the sup 
ports for the plate ends of the linear tank rods. 
are mounted upon this shelf. Down below, 
yn the baseboard, are mounted the filament 
transformer, by pass condensers, the tubes, and 


the other ends of the plate rods 


rhe grid coils are soldered into heavy copper 
igs and bolted to the grid tuning ondenser 
[his creates no serious disadvantage in chang 
ng them, and keeps losses down. The ground 
onnection to the grid tuning condenser must 
be very positive and direct. In the particular 
type of condenser used in this job, it ts im 
portant that the grounding connection be mad 
to the front bearing; this bearing has a retainer 
sleeve that makes positive connection to th 
rotor; the back bearing does not 

The neutralizing condensers are made from 
four plates of 20 gauge aluminum, 114” x 214" 
[hey are mounted on four Johnson 22 standoff 
insulators. The bottom plates are mounted by 
first taking off the bolt and washer that come 
with the insulator, then re-assembling with the 
iluminum sheet in their place, next to the 
porcelain. Then a lug for a connection ts put 
on between the first and second nut. The end 
of the aluminum plate next to the opposite 
standoff insulator is then cut away as shown in 
the diagram. The top plates are mounted with 
a connecting lug between the first and second 
nuts on the standoff insulator. In this way, al 
though using the same size insulator, the plates 








have a spacing of about 14” when they are 
parallel. Actually, when neutralizing the com- 
pleted transmitter, the plates are bent slightly 
away from each other to give the correct value. 
This, of course, must be determined by experi- 
ment but an approximate idea of the amount 
can be gained by consulting the photograph. 


Connection to each of the .06 inch tungsten 
rods on the tops of the tubes is made by a 
114 inch length of 26/30 stranded wire (this 
has little inductance and is flexible enough not 
to endanger the seals at the top of the tube). 
These are connected to special heat dissipating 
clamps that make connection to the elements 
themselves. A detail of the clamps is shown. 
They are made from 1” lengths of 3/16” x 34” 
brass strip drilled and tapped as in the diagram. 
The use of these clamps is recommended by the 
manufacturer for frequencies of 30 Mc. and 
above. The reason for their use is that their 
large mass assists in radiating the heat formed 
by the high charging currents in the lead wires. 

From the photograph a general idea can be 
obtained of the unusual part of the stage: the 
linear tank circuit. These tubes are made of Y/,” 
o.d. no. 22 wall aluminum tubing cut to length 
and bent as shown. A great deal of care must 
be used in bending this tubing, as the author 
found from sad experience. Here 1s the proper 
procedure: First measure off the lengths re- 
quired, two 3 foot 2 inch pieces for 56 Mc 
and two 8 foot pieces for 28 Mc. These were 
found to be the proper lengths by experiment 
Then put a pencil mark on the 8 ft. tubes, 2 in 
from the center; and one on the 3 ft. 2 in. tubes, 
1 in. from the center. Then put a cork in one 
end of the tube to be bent and completely fill 
it with very fine sand (beach sand is good). 
Keep tamping the sand by pounding the closed 
end on a block of wood, continually filling up 
the space left at the top of the tube by the 
receding sand. When you are tired of tamping 
it, and the sand does not seem to want to settle 
any more, pour out just enough sand from the 
open end of the tube to receive another tight 
fitting cork. Following this procedure, the 
tubing is ready to be bent. In our particular 
case this was done by very carefully and slowly 
bending the tubing around an old 2 qt. Mason 
jar, keeping our pencil mark opposite the center 
of the jar. Then after the bending is completed 
the corks are removed and the sand poured out. 
If this method is carefully followed, no trouble 
should be had. After we once “got onto’ the 
thing everything went smoothly. 








It may be noticed that while the sum of the 
two 28 Mc. rods is 16 ft. or very close to 1 
wavelength, the 56 Mc. tubes are only 6 ft. 4 in. 
total length, somewhat less than 14 wavelength 
This is explained by the fact that the capacity 
loading effect of the tubes and neutralizing con- 
densers tends to increase the electrical length 
of the rods; consequently their actual physical 
length must be reduced so that they will reso 
nate properly. If 112 Mc. operation were also 
contemplated, the tubes would be still less than 























The 200 Watt Amplifier 


R,—7500 ohm, 25 watt 
resistor 

RFC—U.h.f. radio fre- 
quency choke 

Grid coils are dupli- 
cates of the plate 
coils used in the 
T-55 stage. 


C,—35 pid. per sec- 
tion transmitting 
type midget 

C2—.006 fd. mica 


Cs—Home-made neut. 
condensers, de - 
scribed in text 


Y, wave long. They would probably be 17 or 
18 in. on each side. 

The clamps that hold the plate ends of the 
aluminum tubes are made from 1/16” x 1,” 
strip brass bent so that as the bolt in the 
center of the National GS-1 standoff is tight- 
ened, the clamp will tightly hold the resonant 
tubes. The sliding clamp that acts as a shorting 
bar for the junction of the tubes is made of the 
same strip brass as the above clamps. The back 
half of the clamp is tapped for a 6-32 bolt and 
the front half has a clearance hole for this bolt. 
In this way the bolt, with a lug behind it, is run 
in and cinched tight to the back section; then 
the front section is slipped over this bolt and 
a thumb-nut run on to tighten or loosen the 
tension on the tubes. This makes a convenient 
way of sliding and cinching the resonator bar 
(to tune the tank). 

The supports for the lower ends of the tubing 
are made as shown in the diagram; the bases 
from the National GS-1 insulators used before 
form the mounts, and the plugs are made by 
cutting some one-inch pieces of aluminum rod 
that will just fit snugly inside the ends of the 
tubes. These rods are then tapped in the bot- 
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Upper left: heat-radiating connectors for the 
tubes. They are made of brass, as copper is 
too hard to machine. Upper center: Detail of 
plate-end supports for the rods. Upper right: 
Base studs for supporting the aluminum tub- 
ing. The tubing fits snugly over them. Bottom: 

Construction of neutralizing condensers. 


tom, slotted down about 14 in. from the top, 
and mounted upon their bases at 21/4 in spacing 
of centers. 


Tuning up of the final stage is easily ac 
complished if the linear tubes are the correct 
length. The grid circuit is tuned to resonance 
by means of a grid milliammeter temporarily 
inserted in series with the grid leak. With nor 
mal excitation the grid current on either band 
is from 40 to 50 ma. Then, with the appropriate 
plate tubes in, and the plate voltage off, the 
slider is slowly moved up and down the rods 
in the vicinity of their bases; at the same time 
the grid meter is carefully watched for any 
fluctuation. At some point (about 1 in up from 
the bottom on both bands in our case) ther 
will be a pronounced kick in the grid meter 
hen the plates of the neutralizing condensers 
are bent slightly, both the same amount, and 
the meter again watched for a kick. By repeat 
ing this process, exactly the same as ordinary 
neutralization, a point will soon be reached 
where there is no more grid current kick as 
the jumper is slid through resonance. Then 
setting the slider at the approximate place 
where the rods did resonate, apply the plate 
voltage By making slight further adjustments 
in the position of the slider the plate current 
may be brought to a remarkably low value 
Actually, with 1250 volts on the plate, the 
plate current would dip to from 8 to 15 ma 
on both 28 and 56 Mc., truly a “remarkabl 
dip” considering the frequencies involved 


The output of the stage can be coupled to a 
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load either by a link coupled to the junction of 
the two bars or, if a transmission line is being 
used, by sliding a pair of connections (National 
866 clips work well) up the rods the same 
amount until the proper plate current is ob- 
tained. 

On 56 Mc., at the full tube rating of 200 
total ma. at 1250 volts, a 200-watt lamp as a 
load lit up very close to normal brilliancy, and 
the plates of the tubes remained without ap 
preciable color. The same performance was 
duplicated on 28 Mc.; in fact there seemed to 
be very little difference in the operation on the 
two bands. 

To change bands one merely has to change 
the plate coil on the 7-55. the grid coil on the 
304-B's, and the linear “rods’’ (tubing) 

* 


L6 EXCITER NOTES 

The value of the screen dropping resistor in 
the 6LG6 exciter described by Smith in the De- 
cember issue was inadvertently omitted. The 
value of this resistor is 20,000 ohms, 5 or 10 
watts 

This oscillator cannot be keyed in the cathode 
lead as is often done with conventional crystal 
oscillators. The cathode circuit is “hot” and 
key leads will disturb the circuit, which 1s 
somewhat critical 

Many amateurs have commented upon the 
fact that their exciters go into self-oscillation 
when the crystal holder ts removed. So long as 
these oscillations cease when the holder is in 
serted there is nothing to worry about. If, due 
to different mechanical layout, the circuit per 
sists in self-oscillating with the crystal holder 
in the circuit, the cathode bypass should be in 
creased from 40 pufd. to about 100 ppfd 
However, one should use as small a value as 1s 
possible, as it increases the high frequency har 
monic output to do so. If the layout is followed 
carefully, the original values should work satis 
factorily 

The circuit does not go into self-oscillation 
just because the crystal is not oscillating; the re 
moval of the holder disturbs the circuit capacity, 
causing the oscillation. Instability is not indi 
cated unless the self oscillations occur with the 
holder in the circuit 


Push Pull 6L6 Oscillator 
The value of the screen resistor, R,, in the 
push-pull 6L6-G crystal oscillator shown last 
month (p 59) should read ‘10,000 ohms 


instead of ‘100,000 ohms’’. 








A $100 SKY WIRE, OR QRO? 


Amateur transmitting antennas are much like 
the weather in that everyone talks a lot about 
them, seldom does anything about them, and 
never knows just exactly what to expect from 
them. We are sull using ‘gas lamps’ in so far 
as our antennas are concerned. A hasty survey 
shows that approximately 80% of the amateurs 
are using single-wire-fed, Marconi or antenna- 
counterpoise (160 meters), “zepp.”, or dou- 
blet (center fed) antennas, fundamentally the 
same types as were popular 8 years ago. There 
is nothing wrong with these antennas; it just 
pains us to think we know little about trans 
mitting antennas suitable for general use that 
we did not already know in 1927. Or is the 
trouble that we don’t use all the knowledge 
that we do know about these antenna systems? 

The Expensive ‘‘Cheap” Antenna 

Did you ever stop to consider what a small 
percentage of the total expenditure invested in 
the station (both time and money) is represen- 
ted by the radiating system of the run-of-the- 
mill amateur station? We know of 1 kilowatt 
stations, costing upwards of one thousand dol 
lars, that are sporting antenna systems that cost 
less than $10 to erect. Certainly the antenna 
may be a good one even if it did cost but $10 
worth of wire, wood, insulators, and nails. But 
decibels get more and more expensive as the 
power goes up, a 3 db. loss representing 500 
wasted watts at the 1 kilowatt level. For that 
reason it seems any 1 kilowatt station would be 
perfectly justified in spending at /east $100 on 
the radiating system. A good antenna costs al- 
most as much for 5 watts as for 1000 watts, 
this being a fixed charge. But with our 5 watt 
station it would be more economical to raise 
the power a bit rather than spend all the $100 
on antenna. The amount of cash that can ex 
pediently be spent on the antenna system (per- 
centage of the total cost of the transmitter) 
will vary with different locations, running from 
about 10% for a good location to about 20% 
for a poor location. In a bad location we ju- 
diciously may spend more money to get our 
antenna ‘‘above the mess’’. 

To give you an idea of how a few dollars 
may be spent to great advantage on improving 
an antenna system, let us cite a few examples: 

The station in question was using ordinary 
twisted no. 14 rubber covered for a “twisted 
pair’ transmission line to a half-wave, horizon 
tal Hertz. A sensitive field strength meter was 














sect a couple of hundred yards from the antenna 
and the feeder was then changed over to ‘‘tailor 
made” 72 ohm feeder cable expressly designed 
for the purpose. The cable cost $4.97 including 
postage and tax. The current-squared thermo- 
milliammeter in the field meter went up 42% 
when the input to the transmitter was adjusted 
to the previous value. The station was made up 
of some $200 worth of radio equipment (not 
including the receiver). And for $4.97 we in 
reased the radiated power by 42%! 

In another case, substituting really good 
manufactured spacers for “oiled wood’ spacers 
on a zepp. increased the power by 57%, at a 
total cost for spacers of $2.40. 

Another ham we know spent $3.50 for ma- 
terials to make a good, low resistance ground, 
and bought $2.50 worth of insulators to break 
up the guy wires on the poles holding his 160 
meter Marconi. His reports immediately went 
up one ''R”, indicating an effective power gain 
of about 4 umes. 

While on the subject of taking average re- 
ports as a basis of comparison, we will admit 
that it is not an extremely accurate method of 
comparing results. But neither can we always 
vo by the field strength meter. 

The “Lying” Field Strength Meter 

As far as indicating how much power we 
are putting into a distant point, the field 
strength meter is as big a liar as the antenna 
ammeter when changes are made in the an- 
tenna itself. If we are merely fiddling with the 
feeder system, a field strength meter or an an 
tenna ammeter will tell us how much more or 
less we are putting out. But when changes are 
made in the antenna itself, it is a different story. 
Remember when we raised the height of the 
antenna portion of our old antenna-counter- 
poise radiator and our reports went way up 
in spite of the fact that the increased spacing 
between the two halves of the antenna caused 
the antenna current to drop 30%? The same 
holds true with our field strength meter. It is 
o.k. to check the effectiveness of different feed 
er systems when working into a given antenna, 
but n.g. for checking different antennas or 
changes in the antenna itself (radiating por 
tion). One antenna may have a strong ground 
wave, or low angle radiation, and give a much 
greater indication on the field strength meter 
even though it may produce less signal strength 
1000 miles away than another antenna that 


gives a lower reading on the field strength 
meter 
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\ onnecting ( 
[t frequently happens that condensers 
needed in a circuit which de velops a high vi 


age while the constructor does not have av 


able condensers or the propet voitag rating 
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equals 5 ufd Assume that E is 600 volts 
frequency 60 cycles. The voltages e, 


111 l irc now found is follows 








IK tance of ¢ 
It is then often the pi actice to connect seve , 
lower-voltage condensers in series in the hope , la oil 
that they will serve as well as a single hig! 8 X ; 650 ohms 
voltage condenser. When using d this m OKI XI 
result in a breakdown of all condensers t ¢ 
best one going first—unless s] il | 
ire taken 1 ohms 
The idea that two condensers in series w 8X 60 X 5 X It 
have only half the Ap] 1 volta OSS €a == 
of them is probably borrowed from alternating 7 : 
current theory or of the academic case of perf : mus 
ondensers which have no leakage. Such con 
densers, however, have never been made yet OO volts 
ind consequently the voltage does not divid 30 
r T ad 
«a O00 100 volts 
J 
we } , 
' ; This Mm} shows that the largest conden 
= nas Ul smallest voltag across it; the volt 
Y y 5S if rsel proportione 1 to the Capacity 
Figure | I} ipacity ol thi series combination ol 
equally across the condensers witl | Ly 5 found yt isual formula 
to them. In the following paragraphs we sl! ( ( 
briefly review the reasons tor this and sugg« ( uf 
i cure ( ( 6 
In a.t circuits the volta across any ] . tant apa ty is theretore MEAGte? 
ance element (a resistor nmowe inal the smallest of the condensers in the series 
tance, or combination of these) ts giv enn ee 
Ohm's Law for alternating current cit , indies 
; IZ (1) An ideal condenser would be a device which 
In the case of severa ondensers nothing but Capacity 1.¢ no resistance 
the current I. passing throug! them is the sat n series or 1n } irallel and no dielectric 
wer ssiieeoaiaiaalan ¢] salesen etrnes cath On es. If such a condenser could be made. volt 
f che condensers Ss pI ortional to their it Cs : rOss cond nsers Of equal Capacity would 
nedance leed bi equal. However, even the best con 
sar cont ean condensers C, and t sers have a certain amount of leakage which 
connected across an alternating voltage sour 7 T » 
lelivering E volts at a frequency f First as or 
sume thar (¢ ( then. according to equation 7 V 
(1) the voltages € and are proportional [ © 
the respective impedances or rather reacta a ene PD. a 
of ¢ and ( The reactances of ¢ and ( il Figure 2 
qual since their Capacity 1s qual therefore in n this case determines how the voltage is go 
this case € c ng to be divided. As soon as the initial rush of 
On the other hand, suppose C, equals 1 yfd irrent, which charges the condensers. is over 
he behaviour of condensers in a d.c. circuit is 
By the Eng ring Der sy Cory ist like high resistances. If two condensers of 
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the same capacity are employed and both are 
new, the insulation resistance of one may easily 
be twice that of the other and yet both may be 
perfectly good condensers which would pass 
any standard test. When the condensers are 
old, or when one is older than the other ot 
when one has seen more service than the other, 
the insulation resistance of one could easily be 
ten times as much as that of the other and the 
ratio can be even worse 

Bearing in mind these remarks, let us look 
what will happen when two condensers of un- 
equal insulation resistance are connected across 
a d.c. voltage supply. Figure 2 illustrates a 
power supply of 700 volts with two condensers 
connected across it. Assume that C, and C, are 
2 ufd. each and that the insulation resistance of 
C, is 500 megohms and that of C,, 2500 meg 
ohms. The equivalent circuit is shown in figure 
3. Since the voltage across the condensers is 
now proportional to their resistances, we have 


500 700 
e <x 700 
2500 + 500 6 
118 volts 


2500 
e KX FOO 
S00 + 500 


700 582 volts 











Figure 3 


The result is now that C., which is the best 
of the two condensers, will break down first 
As soon as this has happened, all the voltage 
is across C, and that one will break down too. 
The breakdown may not happen immediately 
but since the condenser is connected to a volt- 
age much higher than it is designed for, its life 
will be greatly shortened. It is variously esti 
mated that the useful life is inversely propor- 
tional to the fifth power or the seventh power 
of the applied voltage. This would mean that, 
to apply twice the rated voltage divides the 
useful lifetime by 32, at least! 

Taking another example: In a power supply 
of 1000 volts. three 400 volt condensers of 














equal capacity are used, having insulation re 
1000 megs; C,, 1000 
megs; ©,, 2000 megs. This makes a total of 
1000 megs. Consequently the voltage across the 
three condensers 1s 


sistances as follows: ¢ 


LOOO 


P 1000 250 volts 
1000 
LOOO 

¢ 1000 250 volts 
$OOO 
,OO0 

¢ LOOO 500 volts 
tOOO 


This shows again that C, is overloaded and 
is likely to break down. Meanwhile the con 
structor may have imagined that his combina 
tion was good for 3 times 400 or 1200 volts 

The Remedy 

The difhculty can be overcome by connect- 
ing resistors across the condensers. The value 
of the resistors should be chosen so as to bc 
low compared to the insulation resistance of 
the condensers. On the other-hand they should 
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Figure 4 


be high enough not to interfere with the opera 
tion of the circuit wherein they are used. This 
value will have to be determined for each case. 
but generally an additional drain of 1 ma. will 
not do any harm and will result in satisfactory 
division of the applied voltage. 

Consider again the problem of figure 2, now 
redrawn with shunt resistors of .35 meg. each, 
in figure 4. The equivalent circuit appears in 
figure 5. It can be considered that two resis 
tances, one of SOO megs. and one of 350,000 
ohms are across C,; similarly, 2500 megs. and 
350,000 ohms are across (¢ . The resultant re 
sistance across C, 1s then 


SOO 45 175 
3497 meg 
S00 .35 500.35 
Across C., there ts a total resistance of 
2500 + .35 875 
4499 meg 


PO Xx 43 2500.35 
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As a safety measure, it 1s essential that re 


sistances of equal value be connected across 


each condenser These resistances should 
have values which are small compared to 


the insulation resistance of the condensers 
Contrary to popular opinion, these resis 
tances are not detrimental to the operation 
of a filter, even if they are as low as 100,000 
onms 


The of 


] ] 
densers 1S equal to the Capac ty of one con 


Capacity of the combination con 


denser divided by the number of condensers 


in series 
eo 
he Joys of Being Editor 


Getting out this magazine is no picnic 


; 


If we print jokes people say we are silly; 
If we don’t they say we are too serious 
| 
\ 


f we lip things from other magazines 
We are too lazy to write them ourselves 
If we don’t we are stuck on our own stuff 


If we stick close to the job all day, 
We ought to be out hunting up news 
If we do get out and try to hustle, 
We 
If we don’t print contributions, 
We don't appreciate true genius 


the 


ought to be on the job in the office 


If we do print them magazine is filled with 


junk 


If we make a change in the other fellow’'s writ 


r 


up we are too critical 
If we don’t we are asleep 
Now like as not some other guy will say, 
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swiped this from some other 


W ¢ did 
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Most powerful call 
(nine horsepower ) ; Weakest 
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rowatt, not milliwatt) 
oS 
The OM’s have both the OM and OW calls 
in all nine call areas 
° 
The abbreviation SS on the affidavit of your 


of those things 


Legal experts declare that nobody knows the 


license application is one 


eaning of the letters which slipped into legal 
rms long years ago and stuck 
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A “Db” Volume Control 


By LELAND D. PATTERSON* 


Many of us can’t afford a 12 db. calibrat- 
ed volume control. But by buying a few re- 
sistors and a rotary switch and doing a little 
work you can build one that will serve most 
receiving purposes. 

It is decide first how many 
decibels you have to attenuate. This is done 
by changing the voltage or power gain into 
db. Then decide how many db. per step 
you want to drop. The average attenuator has 
a 6 db. loss per step, but for music 3 db. per 
step is better. These volume controls may be 
used in either the plate or grid circuits. After 
experimenting with ‘metallized’, wire-wound, 
and carbon resistors, carbon resistors are now 
used, with changes being made as they become 
noisy. Some wire-wound resistors have too 
much distributed capacity and attenuate the 
high frequencies. 

The design presented here is of the grid 
type, having a loss of 30 db. in 3 db. steps. 
This requires 10 steps and an “off’’ position. 
The whole control, which serves as a grid re- 
sistor, is to have a resistance of 250,000 ohms. 
We this R, 


steps follows. 


necessary to 


will call The calculation of the 

The volt ige drop In a resistor 1S proportion 
al to the resistance 

db.=20 log (voltage E,/voltage E,). But 
since the voltage is proportional to the resist- 
ance this may be written: 

db.==20 log (R,/R,) where R,—R, 


000 ohms 


250,- 


’ 


We are dropping 3 db per step; therefore 


db. /20 log (250,000/R,) from which 
R 50,000 /1.413—176,500 ohms. 

Step No. 1 250,000 176.500 74 500 
ohms 

Step No. 2: 176,500/1.413 124,800. 
176.500—124.800—51.700 ohms 

Step No. 3: 124,800/1.413—88,000. 124,000 

88.000 46.000. 

Step No. 4. 88,000/1.413=—62,300. 88,000 

62.300——25.700 ohms 

Step No. 5: 62,500/1.413—44,000. 62,300 

14,000——18,300 ohms 

Step No. 6: 44,000/1.413 31.200. 44.000 

31,200——12,800 ohms 

Step No 41.200/1.413—22.000. 31.200 


818 W. 42 Place, Los Angeles 
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In order to pass the bass frequencies 
without attenuation and to make the 
calibration hold good for all frequen- 
cies down to 100 cyclos, the grid coup- 
ling condenser should be ane 
least .0S yid. Be sure it is a good one; 
if a O—S meg. cohmmeter gives more of 
an indication than an initial ‘‘kick’’ when 
the condenser is tested for leakage, try 
another make and use the leaky one to 
shunt around a resistor somewhere—or 
throw it out. 


22,000—9,200 ohms. 
Step No. 8: 22,000/1.413==15,600. 22,000 
15.600 6.400 ohms 
Step No. 9: 15,600/1.413==11,000. 15,600 
11,000—4,600 ohms 


There are 11,000 ohms left, but if we used 
that much it make a thud, and it is 
not necessary to use it. Therefore we will use 
3000 ohms for step No. 10. 

For a control to be used in a plate circuit we 
could use the same formula and procedure but 
in buying the resistors for the plate circuit it 
would be necessary to get resistors of adequat: 
wattage rating 

This type of control can also be used in 
push-pull stages. Only you use a 2-gang ro 
tary switch and two sets of resistors—one for 
each tube. 


would 


Very often our strays and radioddities fea 
ture some unusual name or location. Never do 
we make any such mention except in the spirit 
of good fun or for educational purposes. But 
once in a while we get a retort on these. Now 
we would like to say that our intentions ar 
always the very best and we would not offend 
knowingly. We study each and every lead an 
contribution carefully, censoring whenever 
might be construed as poking fun at someon 
If we have ever slipped up, we are sorry. Ok 


e 39 « 




















y 











le 


By Davip SARNOFF* 


12 / uture o eVvision 





(In view of the pul t pr S f W have learned a great deal more about th« 

ent as we i “ R behavior of ultra short waves and how to han 
Corporatior t An wspaper t | y 

A OC ON = ey dle them. We know more about interferences, 

e progress in this new Pee ce aepeneer most of which are man-made and susceptible 

eflected to the pul fact ther t throug f elimination. We have surmounted the diff ) 
Pasay of ectu pe he f tics of making apparatus function outside of 

Mr. Sarnoft’s stater rtot pi ) ; ee , ] 

° laboratory. We have confirmed the sound 

You will recall that our field tests in tel ss of the technical fundamentals of our sys 
Vision began only ofr lun t this vear tel ind th experience gained through thes: 

That date marked the beginning in this cout tests enables us to chart the needs of a practical } 
try of organized television experiments betweet television service 
a regular transmitting station and a number of We shall now proceed to expand our field 
homes. Since then we have advanced and ar test in a number of ways. First, we shall in 
ontinuing to advance simultaneously along tl rease the number of observation points in the 
three broad fronts of television d velopment service area, Next we will raise the standards 
research which must point the road to effective f transmission 
transmission and receptior technical progress In our present field tests we are using 343 
which must translate into practical sets for th ne definition. Radio Corporation of America 
home the achievements of our laboratories and 1 the radio industry have. through the Radio f 
ne Id tests to de termine the needs and possib Manutacturers Association recommended to the 
ties of a public sers that w imately ena Federal Communications Commission the adop- 
ble us to see as w is to hear programs tion of 441 line definition as a standard for | 
through the air. On all thes fronts our wor mmercial operation. Our New York tran 

has made definite progress and has brought tter will be rearranged to conform to the 


eare lecired o . an 
nearer the desired goa [ mmended standards. That also means build 


. ; + , t ] : 
; s nid é wos . he - ' . = ‘is ‘ ng synchronized receivers to conform to th 
a ae oe ; ‘ } ew standards of the transmitter. Synchroniza ‘ 
ee oo . wry i ‘Eo a Py tion of transmitting and receiving equipment 
Ro: 7 Ne i — . » a requirement of television that imposes re I 
building in via Yi ‘ C } wht . Ol O! sibilities upon those who would furnis| 
nee > me “e~ ' —— ? os ag b satisfactory product and render a useful ser 
_ ne eS ee to the public. On the one hand, standards | 
gee ysiveoee cag elle cae ty 7 nnot b rozen pr maturely or progress woul | 
acceaeeaiilliee oe , co pa aN 1 pre vented while on the other hand, fre ) 
. ae lhe ia a ae a ae tac ntly changing standards means rapid obso 
sults thus = have beer = ouraging - it scence of television equipment i 
srriicrt > é if mar? y CPeAS TT : 
bre ie Neg evi a. ia rd P ne Xs Basic research is a continuing process 1n our 


iboratories not only that the problems of tele 


ide clear by these tests ; 


W } £11 ee sion may be solved but also to develop other 
e have successfn y transmitt tnro : 
r t | ial bs s of the ultra short and micro waves which 
tne at motion pictures as well as talent perfor 
nape ae 1 : ne possess such vast potentialities in this new do } 
the televisor h iistar over W th 
, , iin of the ether 
tel, ‘ nroocran hay heen r 1X ] ha 
evis‘on programs i\ [ [ ¢ \ WwW] “1 h -] \ 
} } | nie Wwe lave thus proceeded on the techn 
xceed our immediat ¢ crions [ of 
lie: Ganes ; | al front of television. the construction and 
favorable tocation due to the extreme heignt ¢ 
, ei ' il ' neration of television studios have enabled us 
uur transmitter, we ay onsistently received 


0 coordinate our technical advance with the 
transmissions as far as 45 miles from the E: 


ire State Building 


The tests have been very instructiy n th 


rogram technique that a service to the home 
il] ultimately require Today,.you are the 
ests of RCA’s broadcasting unit—-the Na 
President Radio Corporat f A tional Broadcasting Company Under the direc 

















tion of its president, Mr. Lenox Lohr, the NB¢ 
has instituted a series of television program 
tests in which we have sought to ascertain 
initial requirements, 


Ten years ago the National Broadcasting 
Company began a national service of sound 
broadcasting. Now it enters upon its second 
decade of service by contributing its facilities 
and experience to the new art of television 


One of the major problems in television is 
that of network syndication. Our present facili 
tics for distribution of sound broadcasting 
cover the vast area of the United States and 
serve its 128,000,000 people. Similar coverage 
for television programs, in th present state of 
the television art, would require a multiplicit; 
of transmitters and network interconnection by 
wire or radio facilities still to be developed 

Our program is three fold; first we must de 
velop suitable commercial equipment for tele- 
vision and reception; second, we must develop 
a program service suitable for network syndica- 
tion; third, we must also develop a sound eco- 
nomic base to support a television service 

From the standpoint of research, laboratory 
development, and technical demonstration, tel 
Vision progress in the United States continues 
to give us an unquestioned position of leader 
ship in the development of the art. In what 
ever form such progress may be evident in 
other countries, we lead in the research which 
is daily extending the radio horizon, and in 
technical developments that have made possible 
a transmitting and receiving system that meets 
the highest standards thus far obtainable in 
field demonstration 

We are now engaged in the development of 
studio and program techniques that will touch 
upon every possibility within the growing pro 
eress of the art. The distinction between tel« 
vision in this country and abroad is the dis 
tinction between experimental public services 
undertaken under government subsidy in coun 
tries of vastly smaller extent, and the pro 
gressive stages of commercial development un 
dertaken by the free initiative, enterprise and 
capital of those who have pioneered the art in 
the [ nited states 

While the problems of television are for 
midable, I firmly believe they will be solved 
With the establishment of a television servi 
to the public which will supplement and not 
supplant the present service of broadcasting, a 
new industry and new opportunities will have 
been created 











In designing or purchasing an output trans 
former or modulation choke it is desirable to 
find out the inductance of the coupling device 
in order to estimate the -effect of the coupling 
device on the low frequency audio response 


The following rule of thumb comes in handy. 
If the audio response at 60 cycles per second is 
not to be less than 95% of the 400 c.p.s. re- 
sponse, then the inductance of the modulation 
choke or output transformer must not be less 
than .008 times the plate to filament resistanc« 
of the class ¢ stage (the dc plate voltage di 
vided by the d.c. plate current). For example: 
Suppose that our final class ¢ amplifier draws 
200 ma. at 1000 volts. That represents a load 
for the modulator of 5000 ohms. Thus 5000 
times .008 equals 40 henrys, which 1s the low- 
st choke inductance or primary inductance al- 
lowable. If the class C load resistance reflected 
back into the modulator were 10,000 ohms, 80 
henrys of inductance would be necessary. Few 
amateur stations need an audio response only 
5% down at 60 cycles. In fact, as intelligibility 
is the main objective, little audio response be- 
low 150 cycles is necessary. Thus less than 40% 
f the inductance indicated above will allow a 
high degree of intelligibility to be maintained 


oO 


The high frequency response ts often affected 
by the by-pass condensers used to keep r.f. out 
of the d.c. plate voltage leads to the class C 
stage. If the 5000 cycle audio response is to be 
kept up to 95% of the 400 cycle response, the 
by-pass capacity (in uufds.) must be kept low. 

Thus, a split stator tank condenser with the 
rotor grounded and with the d.c. plate voltage 
fed into the tank via a good r.f. choke con- 
nected to the center, or voltage node of the 
tank coil, will give materially better high fre 
quency audio response than the use of a single 
section tank condenser and a large mica block- 
ing condenser from the tank center tap to 
ground 

+ 

I'welve years ago, the authorities listed as 
standard frequency stations those broadcasters 
whose frequencies did not deviate more than 


from the assigned figures! 
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Buzzer-driven wavemeters were recommend 
ed for line-up oscillators in the first construc 
i 


tional articles on ham supe rhets 
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The (_ auuse. LE Hects. 
By Ep. Hayes* 


The usual r.f. amplifier has a tuned plate 
circuit and some kind of a tuned input circuit, 
both of which are tuned to the desired opera- 


1 


ting frequency. Spurious oscillations every now 
and then call our attention to the fact that 


11 


very easy to make a circuit oscillate, and mighty 


hard to stop it T he purpost of tnis article is to 
discuss briefly a few of wu ( O on 1 
desired oscillations and give a hint toward the 


eradication. It must be pointed out that every 
amplifier is a case of its own, an 1 that 
no one cure-all which can be applied to all 
cases of parasitic oscillations 
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FIG 1 
It has been the writ KDer1er that fully 
50% of the usual run of amateur transmitters 
have parasitic oscillations of one type or an 


f 
ther present. The most common indicatio 


these oscillations is lower efhciencies than the 


excitation, bias, and plate voltage would ind 
ate should be the cas« 

Because the usual class ( um pli he nas 
high bias and excitation, it is often impossible 
to note any other evider of parasit 
tion than lowered plate emciency But if ther 

any doubt that the amplifier will oscillate at 
ther frequencies simply reduce the bias t 
ower than cut-off and apply no tation, be 
ng careful to kee] if \ on the tube In a 

irge percentag of the cases, oscillations cat 
then be noted 

At this point some of you ar probably say 
ing, “Aha! But I don’t operate my amplifier 
MW th low bias SO why SI ild | worry ibout 

irasitic oscillations that don’t occur unless the 


as is reduced?’ It must be rem 


e oscillations began is soon as ] 


was reduced sufficiently 
to flow 


mbered that 
the grid bias 


: 1 ] 
Now another wav to make the grid 


th 





and C ure of Parasitics 


and K. V. KEELEY* 


ss negative, so that plate current flows, is to 


keep the bias constant and apply a voltage to 
the grid which is of the opposite potential to 


That is, apply a positive voltage in 
This occurs once on every 


he bias 
ries with the bias 
le of 
Figure | varying potential of the 
rid with respect to time when being excited 


(solid line). During the interval that the grid 


excitation 
shows the 


potential 1s positive and near positive with re 


ect to the filament, plate current flows, and it 
s possible for oscillations to occur if the proper 


conditions are found in the grid and = cir- 


igh fre- 


its. It is quite possible for an ultra- 


quency oscillation to start when ‘a current 
r 


begins to flow, and for the high frequency os- 
cillation to continue for several cycles during 
the period that the exciting voltage is positive, 

1 then when the grid goes negative, for the 
It will then start up on the 
ext positive cycle, etc. If the ultra-high fre- 
iency oscillation is very strong, it would be 
nceivable for the amplifier to oscillate all the 
the positive halves of 


llation to cease 


time, instead of only on 
xcitation voltage 
Parasitic oscillations are usually thought of 
is occurring only at high frequencies, but they 
iy also occur at frequencies much lower than 
he desired amplifier frequency. Spurious oscil- 
ations may also occur in audio amplifiers, be- 


dynatron characteristics of certain 


r tne 


Ise (¢ 
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rubes This discussion will be limited to os 


itions occurring in r.f. amplifiers 
Low Frequency Oscillations 
Parasitic oscillations may be divided into 
o groups, low frequency and high frequen- 
ind the above groups may be divided into 
single-ended oscillations and push-pull oscilla- 


ons 

















Figure 2a is an innocent-looking neutral- 
ized amplifier that was encountered recently. 
The layout neutralized properly, but as soon as 
the plate voltage was applied it was impossible 
to get a plate current dip as the plate tank 
was tuned. Using a neon bulb, it was found 
that the whole plate tank was hot with no nod- 
al ground point. (A wooden, or other insulat- 
ing rod fastened to the neon bulb is a decided 
asset with high power.) The same was noted 
in the grid circuit. The excitation was removed 
and oscillations continued merrily on. 

Figure 2b shows the unintended ‘“‘sneak”’ 
circuits which were causing the amplifier to be 
a fine Armstrong oscillator. RFC1 and RFC2 
were identical, as were C5 and C6. C3 and C4 
are the filter condenser in bias and plate voltage 
supplies. RFC1 and RFC2 have become the 
plate and grid coils, with C3 and C5, and C6 
and C4 the tank capacitors. At the low fre- 
quencies, L1 and L2 are but long leads and do 
not have any appreciable effect on the frequen- 
cy. It will be noted that the neutralizing capaci- 
tor, Cn, is actually increasing the capacitance be- 
tween grid and plate and causing the feedback 
to be even greater than if Cn were not present 
In this type of oscillation, high r.f. current 
flows through the filter capacitor, often ruining 
the capacitor. To cure this type of oscillation 
it is simply necessary to detune either the plate 
or grid ‘'sneak’’ circuit. This can be done by 
changing the value of RFC1, RFC2, C5, and 
C6. However, there is really no need of either 
RFC1 or RFC2 being used if C1 and C2 are 
large enough to by pass r.f. at the frequency at 
which the amplifier is to be operated. As a 
general thing, do not use an r.f. choke in series- 
fed circuits, or if you feel that you must, use 
chokes of different sizes in the plate and grid 
circuits 


High Frequency Oscillations 
Using a high powered tube as a single-ended 
amplifier often results in high frequency para 
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sitic oscillations. This can usually be traced to 
the long leads, physically large coils, and vari- 
able capacitors. 

Figure 3a is a capacitive-fed neutralized am- 














plifier, which turned out to be as shown in fig- 
ure 3b, nothing more than our old friend the 
ultra-audion. The plate tank coil is acting as an 
r.f. choke at the frequencies at which oscilla- 
tions are occurring. To see if this is the case, 
feed the plate power through an r.f. choke and 
completely remove the tank inductance. 

The ultra audion type oscillation is a rather 
mean type to kill at times if the circuit illus- 
trated is used. If a split-stator capacitor, with 
the rotor grounded, is used to tune the output 
circuit, the oscillations will usually be com- 
pletely stopped, as the impedance between 
plate and ground will then be inversely propor- 
tional to frequency, and at high frequencies the 
plate will effectively be grounded. The same 
thing can be accomplished by using a tuned in- 
put circuit as then the grid becomes effectively 
grounded at the high frequencies. 

Right now it should be pointed out that the 
old type absorption wave meter is extremely 
helpful in running down unwanted oscillations. 
Once the frequency of the oscillation is known, 
together with the type (push-pull or single- 
ended) one is well started on the cure of the 
spurious oscillations. 








iaiaaaaai, Samia 
: hae 
“Ts 
' oO 
ve = 
i Fr a 
: ' ae 
binaneren a 
CN 
FIC 4 


A trick which sometimes works is to put a 
resistor in the grid or plate circuit—preferably 
the grid. The losses occurring in the resistor 
will be proportional to the square of the current 
flowing through it. The r.f. grid current is 
proportional to frequency; hence the losses will 
be much greater at high frequencies, and often 
the losses will be sufficient to stop the spurious 
oscillation. The use of a non-inductive carbon 
resistor of 100 ohms or so has been incorpo- 
rated in a number of linear amplifiers using high 
powered tubes, and has resulted in all signs of 
parasitic oscillations completely disappearing. 
he linearity of the amplifier, as checked by a 
cathode ray oscilloscope, was not affected by the 
use of the resistor and the power lost in them 
was insufficient to cause any noticeable heating. 
A warning: do not be too hopeful of the car- 
bon rods as cures. More often than not a com- 
plete cure will not be effected, but they are 
worthy of trial on a stubborn case 

Another high frequency, single-ended oscil- 


eo @Be 




















’nd tube the leads from the grid tank to the grids wert 
as shown by the nches, and the plate leads approximately 
the neutral twice that length 
nishing feed When power was first applied to the ampli- 
used, the fer, the plate current was 500 ma. or greater, 
Ip to th t | excitation With the d.c. voltages 
he size of which were applied to the grid, screen grid, and 
capa | te, th plate current should have been 200 
tuned ) indicating that something was very much 
ss. Touching the grids with a neon bulb in 
casionally results licated that oscillations were taking place An 
nely higt sorpuon-type wavemeter was brought near 
tances art t grids and it was found that the wave-length 
plates te vas around 7 meters. Shorting the plate and 
1 1 | rid tank coils resulted in no change, indicating 
t a tl nhign ft jucncy tank circuit consisted 
remedy mply of the leads to the variable capacitors 
variable capacitors being effectively a short 
hese frequencies Varying the tuning capac- 
had practically no effect on the frequency 
yutput 
: A neon bulb touched to the screen grid by- 
hiss pass capacitors showed that the screens were 
at ground potential. These capacitors were 
hed directly to the socket with a lead of 
itely 1 inch from the capacitor to the 
shielding. No sign of r.f. could be 
ind on the ground side of the capacitors. A 
ber of various-sized by-pass capacitors rang 
. | ‘ as 
nk 
Z 4 gy in size from .04 to .0OOOS ufd. wer tried 
yt rom .OO¢ up tX Of ufd. the voltage on the 
izing volt reen grids decreased almost directly with ca 
the grid pacitan From .002 to .04 little difference 
ute voltag ted in the impedance of the capacitors at 
‘st remedy parasitic frequency 
the grid ot A number of different-sized parasitic chokes 
r, with @ tried in both the plate and grid leads. 
U Chokes in the grid leads made the parasitics 
Cas po sé vhile chokes in the plate circutt de 
ses as U sed the strength of the spurious oscillations 
that at Cl As the size of the chokes increased, it became 
occur harder to load the amplifier sufficiently. The 
ol turn chokes ] inch long and 3/, inch 
B” linear n diameter, resulted in oscillations occurring 
Tk | por nly when the orid tank capacity was set to less 
Mc. to han half the maximum value. As the grid tank 


; such tl had been designed so that the over lap in fre- 
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quency at each extremity of the band was ap 
proximately 5%, it was necessary that oscilla- 
tions not occur at any setting of the tank capac- 
ity. 

Carbon rods 14 inch in diameter and ap- 
proximately 25 ohms in resistance were tried 
both in grid and plate leads. When used in 
the plate leads, the parasitic oscillations were 
stopped but considerable power—around 15% 
of normal output—was lost in the heating of 
the carbon rods. 

Combination of Carbon Rods and 
Chokes 

Next the leads to the tank circuit were made 

of a carbon rod in parallel with small chokes 


(figure 7), the idea behind this being that the 
chokes would offer considerable impedance to 
high frequency spurious oscillations, and most 
of this current would go through the carbon 
rod, resulting in sufficient loss in power, or 
rather sufficient resistance in the high frequen 
cy tank, to kill the oscillations. At the lower 
desired frequency, the impedance of the chokes 
would be lower than the 25 ohm resistor and 
most of the low frequency current would go 
through the choke; accordingly the losses 
would be low. 

This scheme proved to be a considerable im- 
provement over anything previously tried, but 
the oscillations were so persistent that this 
failed to be completely satisfactory. If the re 
sistance was high enough to kill the parasitic 
using a reasonable-sized choke, the power lost 
in the resistor at the operating frequency was 
too high to neglect 

By moving things around a bit, it was finally 
possible to shorten the leads to the grids by 
approximately 3 inches. This finally eliminated 
all parasitics 

The foregoing actual case was somewhat 
more stubborn than the average amateur situa- 
tion. It gives, however, an idea of the routine 
to be followed in running down parasitics and 
preventing them. 

Another point of attack is the all-important 
tank coil. Small diameter coils with the length 
no more than twice the diameter, wound with 


number 12 solid wire, have a ‘"'Q”’ just as high, 


ind metimes much higher than the more 














bulky, older type copper-tubing. In addition 
to high Q, the field is much more concentrated, 
resulting in easier shielding and less coupling 
between adjacent circuits. When used in a 
neutralizing circuit, the small physical dimen 
sions result in more nearly unity coupling be 
tween the two halves of the inductance, result- 
ing in neutralization over a wider band of fre 
quencies. 
eG 


Use link couplin 


eral Conclusions 

whenever practical and 
if push-pull is employed, use split-stator capac- 
itors in either the grid or plate circuit, prefer- 
ably both. Avoid fancy wiring and the accom- 
panying long leads, as many oscillations are 


Ss 


p.t.g. and since there is usually a large con- 
denser (physically) used in the plate circuit, it 
is a good policy to attempt to make the grid 
leaks just as short as possible, thus making the 

sneak’ grid circuit resonate at a considerably 
higher frequency than the plate circuit, and 
eliminating oscillations. Use small diameter 
tank coils with a length no more than twice the 
diameter and wound of no. 12 solid wire. 

If the above precautions have been taken care 
of in the design, and oscillations are present 
when the amplifier is given its trial run, it 1s 
helpful to go about the elimination of spurious 
oscillations in a systematic manner. First deter- 
mine the type and roughly the frequency. With 
this knowledge, it is simply a case of making 
the unwanted oscillating circuit a poor one, 
without impairing the performance of the am- 
plifier at the operating frequency 

See if the leads cannot be made shorter, 
especially grid leads. Try resistors of the non- 
inductive type, together with resistors and 
small inductances in parallel. Keep notes of the 
steps taken and the effect. It is mighty hard 
to come back the next evening or the next week 
ind remember just what has been done. Thou 
sands of rigs are in operation free of parasitics 
and there is no reason why every lay-out can’t 
be without them. 

a 

Japanese motorists are urged to ‘‘tootle their 
horns melodiously and cry Az, Az to jaywalk 
ers.’ (Nope, Scratchi didn't give us this one; 
it's straight stuff.) 

& 

The W.P.A. lists four projects in various 
sections of the country for the construction and 
improvement of radio stations. Radio techni 
cians are also employed by the W.P.A. on 
numerous other projects classified as ‘educa 
tional’. 
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TABLE B'! 


tage Operating as Linear 
RCA United | Western 
Mtg Elec Elec- 
Co tronics tric 
203-A 
803 242-B 
242-C 
204-A 304-A 212-D 
12-E 212-] 
849 49 270-A 
851 51 51-A 
846 279-A 
1652 228-A 
207 
863 220-B 
892 
858 
32-A 
232-B 
862 
898 298 A 
Last Radto Stage 
RCA United |Western 
Mfg. Elec Elec 
Co tronics tric 
212-E 
270-A 
f 


number ind power raung not given in 


it may be accepted provided there 


iNALL) i ] 1HuM Tube for Li u Level Mod ul lion ’ La 4 R 141 
Power Ampli her 
Eitel Federal Heintz | Hygrade 
De McCul lele & Kauf- Sy] 
Collins Forest | lough graph man vania 
HF-200 
03-H 150-1 354 
11-H 
HF-300 504-A F-304-A 204-A 
12-] F-312-A 112-D 
F-100-A 
549 300-T F-349-A 849 
551 00-7 F 1-A y a 851 
1554 
F-346-A 5054 846 
520-B F-328-A 
520-M F-3652-A 820-B 
F-307-A 
507 F-320-A 07 
569 F-320-B 863 
F-363-A 
F-358-A 
F-101-B 
F-110-A 
F-110-X 
F-116-A 
F-332-A 
F-332-B 
F-332-( 
TABLE ¢ 
I R } Vacuum Tubes jor Grid Bia Modulation in the 
Eitel Federal Heintz | Hygrade 
De McCul Tele & Kaut- Syl 
Amperex Collis Forest lough graph man vania 
354 | 
400 T } 
| 500-T 255 
1554 
4054 
F-307-A | 
an application to the Commission a vacuum tube of a type 
going tables is specified for operation in the last radio stage 
ibmitted to and approved by the Commission the manufacturer 


! 
of modulation or class of service contemplated 


s rating of the vacuum tube for 
These data must be supplied by the manufacturer 
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\ \ odulation 


The accompanying curve ts a picture of the 
workings of the ordinary formulas as to audio 
power required for p/ate modulation. It is also 


iseful for other sorts of modulation, except the 
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Figure | 
Phelps ty} of grid modulation in which 
the modulatee (tube which is being modulated) 


is worked without any grid current 
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For 100% plat modulation without Cal 
rier ontrol we usually say that the audio 
power must be SO% as great as the d pow [ 
which 1s flow ny into the modulatee plate at 


times OF zcro modulation Putting it different 


ly, if the ‘“‘modulatee’’ were drawing 100 dx 


watts (when not modulating) we are supposed 


1 


to require 5O audio watts for 100% modulation 
th a pure steady tone. We do not require as 
much as 5O audio watts for most sorts of tones 
but fortunate ly an aud Oo system able to deliver 
10 pure-tone watts will also be about right for 
the job with other wave-forms 
It is interesting to note on the curve that for 


80% modulat on we need only 2/3 as much 


power as for 100% modulation. For 70% 
modulation we need only 14, as much audio 


1 


} ‘ a 
power as for 100% modulation 
I 


If by dropping from 100% modulation to 
80% modulation we wipe out the overmodula 
tion distortions, get almost as good a signal 
ind save audio power there is something to be 
said for the change 

Of course, the average amateur will prefer 


fro vo the other way keep thx audio power the 
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Power | data 


same and raise the modulafee input 50% and 
thereby raise the carrier watts, the distant signal 
(not carrier) remaining about the same but 
with lessened distortion If a class B audio 
system is used another interesting factor enters 
Provided such a system has adequate transform- 
rs—really good ones—-and also provided the 
driver stage is ample, the audio harmonic dis- 
tortion at 150% of the data-book rating is no 
worse than that of the ordinary broadcast-re- 
pentode at 100% rating. For a pair of 
16 tubes under good conditions the measured 
rformance was as in figure 2, for a plate 
‘tage of 300, for which the tubes are rated 
16 watts output 


Let's follow this 46 case along as an exam 


(1) Working in the usual way one would 
this audio system to modulate 42 dx watts 
modulatec input 100% 


(2) Or it may be used to put 80% modula- 
tion on 48 d.c. modulatee input watts. Finally 
may run the audio gain up a ways and 

if 


(3) with 2% more audio distortion put 


( 


~ modulation on the 48 d.c. watts 


In voice work the average level is far below 
the peaks, which are the strongly accented syl 
ibles. Consequently we could adjust for con 
lition 3, yet spend a/most all of our talking 
me well to the left of the dashed line, which 
the maker's tube rating 
This sounds like an argument for over-run 

class B tubes, f 


ut the over-rating opera 
n is for brief spurts and harmless if the tube 
a good hlament 

Since the modulation transformer was prob- 
ly designed to load the 46 tubes normally 
vhen “looking into’ a modulatee plate which 
s drawing 32 watts it may not provide the 
oper secondary taps to give a proper load to 
16 tubes if the modulatee plate current ts 
ncreased without a change of modulatee plate 
rage To this transformer the modulatee 
} ate circuit looks like a resistor The value 


i this resistor 1s 


ny Modulatee volts 
Jnms 
Modulatee amperes 


Note that amperes, not milliamperes, are con- 


sidered and that this is a ‘carrier’ or unmodu 


d condition 

















Other Tubes 

Of course, other class B tubes follow much 
the same argument. For class A or A prime 
the limits are more definite and one lacks en 
thusiasm about the idea of ‘‘spurt’ over-run- 
ning. It isn’t a new idea, of course, to “kick 
up” class B output; it’s being done every day 
(with modulation being kicked up above 
100% at the same time). The idea here is 
merely to aim at 100% on only the high peaks, 
but instead of doing this by holding the a.f. 
down to use enough carrier so that 100% of 
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Figure 2 


modulation means 150% rated audio output 
for the class B tubes. 

Other modulation schemes (screen, screen- 
plus-plate, grid modulation with grid current) 
all take power from the audio system and the 
same general lines of reasoning apply except 
that the data at the bottom of the percent- 
modulation curve (both figures and words) 
must be suitably adjusted. If the wording is 
crased and the figures are multiplied by 2 we 
can read them as ‘Fraction of the full-modula 
tion audio power. 


* 
HOW HIGH IS “UP’’? 


The way to get out of noise for reception 1S 
to go up, and the way to get out of screening 
and absorption for sending is also to go up. 
Here are some illustrations: 

At a certain radio factory a horizontal re- 
ceiving doublet gave pretty poor results when 
hung between the cornices of two adjacent fac- 
tory bays. The noise was gosh-awful. The thing 
was 80 feet off the ground but swiveling it 
hither and yonder did no good; even in a 
screened room the receiver was all full of 
noise. Then an old-line radio man who remem 
bered that we used to use poles that went a 
little higher than the blue grass stuck two 30 
foot poles upon the roof and the noise dropped 














about 95%. Not, mind you, because the height 
above ground was raised from 80 to 110 feet, 
which after all is only about 37% increase. It 
was because the distance above the wiring was 
increased from about 5 feet to about 35 feet, 
which 1s an increase of GO0%. 

Again, a sending station in Kansas got out 
very poorly with an antenna hung from the 
maple trees. The trees were 65 feet high and 
the antenna consequently about 50 feet up 
above Kansas—-but 15 feet down among the 
trces. Two poles were put up, 70 footers. There 
was no guying space for higher ones, alas 
Experiment showed that the range was about 
the same with the antenna at 30, 40, 50, and 
55 feet up—-but jumped enormously when the 
antenna was sent clear up, which of course 
meant only about 65 feet on 70 foot poles. 
The antenna height above Kansas had been in- 
creased from 50 to 65 feet, about 30%. The 
height advantage of the trees had been cut down 
from 15 feet to 0 feet, which is something like 
10,000,000 % as nearly as you can figure on a 
slide rule. Anyway the fairly consistent 80 
meter range increased from 10 miles in day 
light to 180, which is an increase of 1700%. 
Now if the boss of the works can only figure 
out how to make those poles go up to 90 or 
100 feet without getting into an argument 
with either dad or the neighbors! 

Still once more: Two stations in a certain 
Connecticut town have been outstanding in 
the history of that town for the ranges attained 
with good consistency—-and who cares about 
once-in-a-while ranges? One of these stations 
had a single 202 tube (an old one at that), 
but the antenna went almost vertically to the 
top of a 13-story building. The thing worked 
on the umpth harmonic. Nobody ever bothered 
to figure out what the length was, or which 
harmonic was used. What difference did it 
make when you could work anyone that could 
be heard? The other station stood in a place 
that had a yard about 25 feet square. By de- 
fying the laws of physics an 85 foot mast was 
stuck up—yes, this was in the days of antennas 
iS feet high. By test every single 10-foot rise 
above 25 feet gave an increase 1n the consistent 
range, though the freak ranges remained about 
the same. The antenna was sent up by stages 
several times, dozens of observers were used, 
and none were told what was going on. 

The old-fashioned idea that a radio station 
needs poles or masts is still a mighty good one 

and what a lot cheaper than a kilowatt! 
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Numeral suffix indicates “R” strength. 


R. D. Everard, 5 Flint Cottage, Church 
Forbury, Sawbridgeworth, Herts, 
May 1 to October 17 


(14 Mc. phone) 


W SACF; SAHD; SAHK; 5SAIJ; 5AKZ; 5ASG; 5APW; SATB 
SAWU; SAXA; 5SBAT; 5BDB; SBEE; 5BEQ; SBFS; 5BGT; 5BGW 
SBIN; 5BVH; 5CCB; SCFK; 5C0; SCTC; SCYJ; SDCP; 5DDP 
5DLP; S5DNV; 5D0B 5DQ; 5DUK; 5DVK; 5DVM; SEBP; SECT 
5EDO; SEEH; SEGF; SEPW; SEQI; SETR; SEUC; SEWD; SEXL 
SFDI; SFFA; SFJ; SFNA; SHR; 5JC; 5LD; SLM; SMS; 5SNT; 
50X; SPP; 50Q; 5SF; SSH; 5UN; 5ZA; 5ZS; 6ABF; 6ABR 
6AH; 6AM; 6ANU; 6AQK; 6AVU 6BAY; 6BCA; 6BCF; 6BGH 
6BHO; 6BJi; 6BKY; 6BOS; 6BUQ; 6BUY; 6BYW; 6CFJ; 6CIF 
6CIN; 6CKR; 6CLS; 6CNE; 6CQG; 6CZ; 6DEP; 6DMN; 6DAT 
6DTE; 6DWE; 6DXY; 6DYH; 6EAN 6EBJ; 6EIP; 6EJC; 6ELR 
6EQA; 6ERT; 6ESX; 6EZD; 6FFN; 6FQY; 6FTU; 6FYJ; 6GAL 
6GAT; 6GNP; 6GOY; 6GY0; 6GZU; 6HAA; 6HAR; 6HCQ 
6HEG; 6HEW; 6HKV; 6IRX; 6ISH; 6ITH; 6IXJ; 6JPW; 6JZE 
6JZH; 6KM; 6KMO; 6KSE; 6KSO; 6KW; 6LDB; 6LFQ; 6LFU 
6LHF; 6LIP; 6LKR; 6LLQ; 6LLU; 6LR; 6LY; 6MBE; 6MGB 
6MVR; 6MXD; 6MXW; 6MYO; 6NIT; 6NKX; 6NNR; 6RX; 6SJ 
6YU; 7ALZ;: 7AMQ: 7APD; 7A0; 7AQ0; 7AWY; 7BCI; 7BME 
7BQY; 7BUH 7CHT 7DNB; 7DNP; 7DXT; 7EAF; 7EBK 


W alk, 
England. 


7EGV; 7EPU; 7ETN; 7EXK; 7FL; 7FP; 7IF; 7MD; 7QC 


7VA; 7VS; 7WL CE1DC; CE1AR; CE3AG; CE3DW 


CO 


2AU; 2HY; 2JM; 2KL; 2KY; 2LL; 20Q; 2RA; 2SG; 2SV 


2WW:; 2WZ; SRY; 50M; 7CX; 7HF; SEC; SRQ; 8VZ; 8YB 
CP1GB; HH2B; HHSPA; HKIADM; HK1Z; HK2RS; HP1ANY 
HP2AE K 4DDH; 6BAZ; 6CMC; 6JLV; 6KKP; 6LJB 
KA1BH LU 1EX; 4BC; 4BH; 4BL; 5CZ; 5DQ; 6AP; 6KE 
SAD; 8DR OA4AA; OASAG; OASAK; OA4SB; OA4SR PY 
1CK; 10J; 1DW 1€Q; 2AK; 2BA; 2BD; 2BF; 2CK; 2CN 
2EJ; 7AA; 7BB PK 1MX; 1QU; 12Z; 3ST; 4AU; 4VR 
SU1SG; SULKG; SULRO; SU8MA; TI2AV; TI2DC; TI2FG; TI2LR 


TIZAV; TISJJ VE 4AW; 4BF; 4CW; 40U 


4FD; 4Fl; 4GD 


JGU; 4GL; 4HQ; 4HW; 4KX; 4LA; 4LX; 4M0; 4MY; 4NM 


10F: 4SW; 4YX; SBY; SCL; 5DK; SEF; 5EH; SES; SHI 
SHU; 5JB; SJK; 50T VK 2AP; 2BG; 2BW; 2HF; 2HS 
210; 2JA; 2JZ; 2JU; 2NY; 2NO; 2QR; 2RH; 2RB; 2TC; 2TI 
2UC; 2UD; 2VA; 2XS; 2YW; 3MR; 3KX; 30C VP 2CD 
30G; 4TH; 51S; 6AS; 6F0; 6YB; OR XE 1CS; 1G; 1HH 
2AH; 2HF; 2N; 3AG; 3W ZSiC 
(3.9 Mc. phone) 
W 1ADM; 1AJZ; 1FCE; 2BDT; 2CQV; 2ZC; 3FJU; 3IS 


VELE!; VELIN; XE1G 
(28 Mc. phone) 
W-—I1ADR; 1AUC; 1CCZ; 3NK; 81Z 


VE1B0; VEICR 


J. A. Philpot, 21 Casino Avenue, 
24, London, England 
Calls Heard at Eastbourne, England 


(14 Mc. c.w.) 
Ww 5AFX.3 SEIP.5 SFNY-5 6CUH.4 6CXW-3 6DRE-z 
6GRL-4; 6KRI-3 CP1AA-€ CX1BG-4; CX1FB-4; FBSAB-¢ 
FB8AD.6: HK3AJB-4: J5CC-6;: K4DTH-4; K5AG-6; LU5BZ-5 
LU7AZ-6: LUSAX-4: ON4CJJ-4; NY2AE-5; PKIPK-4; PYLAW-4 
PYIBR-5: PY2BZ-4: SUILFA-6: SU1KG-5; SU1SG-8 VK 
2AS-5: 2DA-5: 2HI-6; 2LW-5; 2LZ-5; 2NY-4; 2PX-6; 2XJ-3 
2XU-5: 2YL-6: 3CP-5: 3CZ-6: 3GU-5; 3KK-5; 3KX-4; 3MR-5 
3TU-3; 4EI-4 4EL-4: 5SKL-4; SWK-3; 7KV-6 VP2AT-5 
VQ3FAR.7 VQ4KSL-7 VU2AU-5 VU2EP.4 XELAK-5 
ZE1JS-5; ZL3DJ-6 

(14 Mc. phone) 
PK4AU-6; PY2BA-5; VU2CQ-¢ 

(7 Mc. c.w.) 
CM6RC.-€ K5AM-.7: NY2AB-7; WS5FOA-4; XEIBC-5 

Peter lastrembskas, Hipodromo ]4, 
Kaunas, Lithuania 

(14 Me. c.w.) 
W LALW.4 LAYX-7: 1CGM-6; 1GCO-5; 1GNE-5; lIKB-4 
1I¥J-5; 2AL-5 2AMA-4: 2AXZ-6; 2CYS-6;: 2DL0-4; 2EEN-€ 
2GJW.5 2GLD-6 2GTP.4 2HWG-5 2HXB-5 2J5PZ-€ 
3AGC.5: 3EJM.5:; 3F0B-4; 3HC-3; 4BNR-5; 4BWZ-6; 4CU0-4 
( x f } B 


Herne Hill, 5. EB. 





Send Calls Heard to Calls Heard Editor*, not to Los Angeles. 


IDAY-4; SAIR-5; 5A0S-4; 5SPB-4; 5CQ0-4; SECU-6; 5EHM-5; 
SEMG-4; SEUG-3; 5FIY-4; 5QL-5; 6BAX-5; 6CFM-5; 6CSI-4; 
6CXW-5; 6DLN-4; 6DQV-4; 6DTB-6; 6DZE-4; 6EJC-6; 6FHE-5; 
6FKZ-5; 6FZY-6; 6GAX-5; 6GRX-6; 6HTL-5; 6HX-4; 61JR-5; 
6I1KB-4; 6INP-4; 610B-4; 610J-5; 610U-6; 61QY-4; 6KNF-5; 
6KWC-4; 6LDJ-6; 6LCF-6; 6LEE-5; 6LFL-5; 6MTC-5; 62ZS-4; 
7BLT-6; 7EKA-5; 8BJG-5; 8DFH-5; 8DQV-4; SETT-4; SHGA-4; 
SKTW-4 SNVY-7 8SONR-4 SABE-5; 9AFO-6; 9BDX-5; 
IDEF-4 9DHT-4 SDNP-6 QDXX-7; QELA-5; 9FYY-6; 
IGHN-6; QHRL-6; 9ICO-4; 91J-4; 9OKG-7; 9IBB-6; 9LM-5; 
IMKZ-5; 9OKZ-5; OPJIN-4; ORCQ-4; ORKP-4; OSJV-4; OSMW.-5; 
ITJ-4; OTSV-4; OVNW-5 CR7GC-5; CT2BG-5; CX1BG-5 

J 201-4; 2MI-5; 3CR-5; 3FK-4; 3GG-4; 4CT-5; 8CA-4 
8CD-5 K5AG-5; KSAY-5; LUICA-6; LU6JB-5; OA4A-4; 
INICJJ-5 ON4CSL-5 PKIBK-4 PK1PK-6; PK2K0-7; 
PY2GJ-4; PY2CW-3; PY2QD-6; SUI1FS-6; SU1RO-4; SU1TM-3; 
U9AZ-6; VE2HF-4; VE4JV-6; VE4NM-6; VE40G-6; VE4UX-6; 
VE4VI-4 VK 2JZ-5; 2KS-4; 203-4; 20P-4; 20W-5; 
3CX-¢ 3DQ-4 3HK-5 4LW-4 VI1X-4; VP2BX-6 
VQ4SNB-5; XE1AA-5; XU3ST-3; XUSMT-5; ZE1JA-4; ZL2FA-4; 
ZL2KB-3; KL4FK-.5; ZT2C-4 

1. E. Lower, KXU3XA-XU8XA, Chinwangtao, 


North China. (Near Peking) Permanent mail 
QRA ; U.S.S. Augusta, via San Francisco, 
Calif. 


6COF-4: 46FZL-5; 6IRR-3; 6JWT-4; 
6NGO-5; 6NZL-3; 7FBG-4; 7MB-5 J3CR-5; J3CX-5; 
K6AKP-5; K6MEM-5; KAIEL-5; LU2AM-5; LU7AZ-5; LUSBV-5; 
VK2KS-5 VK2NO-3; VK2WC-5 VK3ML.-4; VK3NG-5; 
VK3SN-5; VK4BB-5; ZL2QM-5; ZL3KG 


W 6AJN-5; 6BVX-4 


Leonard T. Robinson, 822144 West 42nd Place, 


Los Angeles, Calif. 
(14 Me. c.w.) 
CR7ZC; FBS8AB; PKIBX 
VU2BJ VU2LJ VS1AB 
XU3EA XUSRL; ZELJG; 
ZS1AX; XS1D; ZS2N; ZUIC 
ZU6AG; ZU6AF 


CR7AD 
PK2BK 
XU3GK XU3ST 
ZE1JS; ZSIAL 
ZS5Z; ZU6B 


CR7GC 
PK4RK 


PKIGW; PKIJW; 
VSIAL; VS2AG 
ZE1JM; ZE1JN; 

ZT2V; XS4U; 
ZU6AK ; ZU6AQ; ZS6T 


L. P. Flavin, W9SIV, 3925 Lincoln Ave 
Chicago, Ill, 
To September 8 
(14 Mc. phone) 


"” 


>02XF -7 HI5X-§ HI7G-5 NY2AE-9; VO1I-7; VP6YB-8; 
XE1G-7; VP7NA-7 
(14 Mc. cw.) 

CM2Al; CM2BG; CM2XF; CM7AB; CM8MC: CXI1CC: D3CFH: 
D4ARR; D4ITKR; D4XCG; F2A; F3BF: FSKP: FRSNR: FSWK: 
FBSAB G 2A0; 2AV; 210; 20F; 2PL; 2Z2Q; 5VU: SWJ: 
6NG: 6PY; 6QX; 6VP; 6WR; 6WY; 6XL HAF8D; KSAA; 
K5AC: K5AG: KSAH;: K5AM; KSAY; K7ENA: K7FRU; LU6AD: 
LU6LG; NYIAA; OA4C; OA4J; OELER: OE7VEL; OH30I1; OHSNR; 
JK2RM; ONSAU; OZ7SB; PAOXG; PKIHX; PKIPK; PY2AR; 
PY2DN PY2GJ PY5QD PY6AQ SM5Q0; UI1BL; U2NE; 
VK3FM:; VK2XJ; VKSFM; VK5SG; VI‘SCA;: VP7NA:;: XE1AK; 
XE1AX; XEICM: XE1DA: XEI1DD Xtl1H; XE2CQ; XE2V; 
XE3AR; YM4AA;ZL2CD; ZL2G0; ZL3RR; ZL4AC 


Donald W. Morgan, BRS 1338, 15, Grange Road, 
Kenton, Middlesex, England 
June 1 to July 4 


(14 Mc. phone) 


W IAF-7; 1AXA-7; 1BSN-8; 1CCZ-7; 1CTZ-7; 1DMV-7 
1FLH-8; 1GED-7; 1GID-7; 1IFD-7; 11SD-8; 2AJ-7; 2BSD-8; 
2CLS-7; 2ECR-7:; 2EL0-7; 2EO0Y-8; 2EUG-7; 2EUT-7; 2FWK-8 
2GNT-7; 2HVQ-7; 2J0A-7; 2MJ-7; 2XC-7; 3CAG-7; 3CC-7; 
30QS-7; 3CKT-7; 3CZE-7; 3DPC-7; 3DRA-7; 3MD-7; 30X-7 
PC-8; 4AKY-6; 4ASE-7; 4ASK-6; 4DLN-7; 4DAY-7; 4DYT-6; 
40C-7; 4UP-7: 5CXQ-6; 5EWD-7; 5LD-6; 8DIA-7; 8HEQ-7; 
SJNU-7; 8SLQI-7; SMQX-7; 8NE-7; 8PHB-7; 8TC-7; SBTR-6; 
HIEW-7: OKGS-7 CE3AG-7; CO2AN-7; CO2WZ-7; CO7CX-7; 
CO8YB-7; CT1BG-7: CT2AB-7; CX1AA-7 EA 2BH-8; 3BA-7; 
3BL-8: 3CY-7: 3DY-7: 5BE-7; 7BA F8DK-7; F8II-8 
F8NG-8 F8MG-7 HI1C-7 HISX-7; HI7G-7; J1TKM-7 
LA1G-8; LUIDA-7; LULEX-7; LU6AP-6; LU8AB-7; LY1AK-7; 























OE6MP-7; ON4DM-7; PY1EQ-7; PY2BA-7; PY2CK-7; PY2EJ-7; 
SM5SX-8; SM5TC-7; SULRO-7; TI2RC-6 VE 1AQ-8; 1AW-7 
1BA-7; 1BR-7; 1CN-8; 1CR-8; 1DQ-7; 1DT-7; 2BE-7; 2CA-7 
2VF-6; 9AL-7 VK2BQ-6; VK4WX-6; VO1I-7; VOlJ-7 
VO4Y-6; VP2CD-7; VP6YB-7;; VP9G-6 


Joseph B. Tomczyk, WIDBC, 312 14th Avenue 

N.E., Minneapolis, Minn. 
(14 Mc.) 
CE1AO; CMS8AE; CXI1CC; CXI1CX; D4ARR; D4YDF; D4YJI 
EI8B; EI9G; FSAB; FSRC; FB8AB; FBS8AD; G6NJ; G6PY 
G6X!; HC2JM; HC2M0; HK3JB J 208; 200: 201; 2KQ 
23); 2LU; 3CR; 3FI; 3FJ; 3FK; SCC; SCE LULEP; LU4BH 
LU6AD; LU7AZ; LYlJ; OA4J OH3NP; OHSNF; PKIPK 
PK3BM; SP1LOC; SM7UC; TI2FG; TI2FT; U2NE VK 2AS 
2ABC; 2BR; 2BQ; 2CN; 2DA; 2DG; 2HT; TJX; 2LZ; 200; 
20W; 2PW; 2QE; 2QK; 2QM; 2UU; 2RK:; 2SK; 2TD; 2TE 
2TQ; 2VA; 2VN; 2X3; 2X7; 2VF; 2YL; 2Z3; 22Z; 3EG; 3EM; 
3E0; 3DM; 3HG; 3LA; 3KX; 3MK; 3MR; 30C; 3RJ; 4A0; 
4AP; 4BB; 4ER; 4GK; 4HR; 4LW; 4UR; 5AI; SBY; 5GR; 5HG; 
5HL; SHW; 5MD; SMY; SWR:; 5XA; 5XJ; 6CA; 6CP; 6KB; 
7KV VP7RC; XE3AR; YM4AA; YNIAA; YVS5AP; ZELJS 
CD; ZL2FX; ZL2GO;ZL1DS; ZLIDV; ZLIFE; ZLIHI; ZL2 
X: X$5Z; ZS6T; ZULT;ZL2I1; ZL2GR; ZL4A0; ZSIAL; ZSIA 
ZU6AL 


Julian Mathis, W3DMQ, 4310 Ludlow Street, 
Philadelphia, Pa. 


(14 Me. c.w.) 


CM2BG; CM2D0; CM20P; CM2RM; CM7AB; CM7Al; CM8MC; 
CP1AA; CP3ANE D 3BQP; 3CFH; 3CSC; 3CUR; 3DBN 
3FZ1; 3GKR; 4ARR; 4B0N; 4BQ0; 4CDM; 4DLC; 4GAD; 4GLF 
41JH; 4KRJ; 4NPR; 4NVR; 4QET; 4QNM; 4QWJ; 4SPP; 4TKP 
4TPJ; 4XCG; 4XQF; 4YBF; 4Y4JI EA4BM; EISF; EI8B 
EI8G; EI9G; ES5C F 3AU; 3EB; 3KR; 81Z; 8LG; 8NV 
SNY; 8QQ; SRC; 8RJ; 8WK; 8WQ; 8GK FB8AB; FM8AD 
FT4AG G 2AV; 2BK; 2CL; 21M; 2LU; 2PL; 2RF; 2TM; 
2UL; 2ZY; S5CW; 5GL; 5GQ; 5HB; 5KJ; SPP; SRX; SSR; SWI 
5YV; 5VB; 6CJ; 6DT; 6GH; 6IR; 6LM; 6MK; 6NJ; 6PD 
6QX; 6RB; 6RH; 67D; 6TR; 6TZ; 6UW; 6VP; 6VV; 6WY 
6YU; 6ZS; 6ZU GI5QX; GI6XS; HAF5C; HB9AC; HB9B 
HB9BD; HH3L: HK3JB; I1IR; IIRRA; I1TKM; J2LC; J5CC 

K 4DTH; 5AA; 5AC; 5AF; 5AG; 5AH; SAI; SAL; 6BAX 
6LEJ; 6NCW LA2X; OK1ZB; OK2MA; ON4CD; ON4CJJ 
ON4CN: ON4DX; ON4GW; ON4ZTW; 022B; 0Z7G PAO 
gn; JMW:; KG; LR; MDW; NW; PN; QG; GL; XF; DK. — PY 
2BU; 2D0; 2CK; 2EA; 2QG; 8AD SM5UW; SM7YN; SP1FP 
SP1JB; SU1SG; SU5AK; TI3WD; U2NE; U3AG VK 
2AS; 2CG; 2FY; 2JX; 2LR; 2LZ; 2RK; 2UD; 2QQ; 2XU 
3BJ: 3BW; 3DM; 3E0; 3GP; 3KJ; 3KX; 3MR; 4AP; 4GK 
5JB; SWP; 6MW; 7NC XE1AK; XE1L; XE1S; XE2N 
YM4AA; YNIAA; ZLIFE; ZL2I1; ZL3DJ; ZL3FZ; ZL4A0, 
ZL4BQ; ZS1D; ZS6AL; ZU1T 


Vincent McMinn, NZ16W, 12 Edge Hill, 
Wellington, C-3, New Zealand 
June 1 to July 1 
(7 Me. c.w.) 

CM8AA-6; CT1GG-4; CTIMS-5; CT1LZ-7; D4ZMI-6; EALAT 
EA3A0-6; EA3EE-6: EA4BD-7; EASAQ-5; EASCG-6; F3EY 
F3HR-5; FSAT-5; F8JD-5; FSJF-5; F8KS-5; F8YZ-5; G2AV 
G2AW-6;: G2NA-6; G5SJN-5; G6DXP-4; G6JW-6; G6TO 
HB9BD-5: HB9OBL-6; HJ5AK-6; I1EC-4; K5AM-6; LU2CW 
ON4DM-5: ON4MA-5; OZ8B-5; SPIFF-4; SP1FU-5; SPLIA 
SPLIF-5; SPIIH-6; U2AG-5; U2NE-5; U40L-5; U2NE 
U40L-5; U5AH-6; XE1LHG-5; YRS5ST-5; YU70R-6 

(14 Me. phone) 
W 1IFD-7; 1PL-6; 2AKK-6; 2EUG-7 2FOA; 3EHY-8; 4LL 
5BEE-7; 6EQA-6: 7APD-6; SANO-7; 8FHW-6; 8LIJ-8; ONA 
ORGB-5 CO2KC-6; CO8YB-6; EA4BM-6; EA7AI-8; HI1LW 
HI7G-6; K6KDX-5; NY2AE-7; OA4AK-6; ON4VK-6; PY2BA 
TILAF-7; VE2HM-6; VE2MC-6; VE5KY-7; VESOT-6; XE2AH 


(14 Mc. c.w.) 
CM2AZ-5; CM2FM-5; CM20P-5; CM8GF-5; CM8MC-.5; CM8RQ 
CT1LKR-5; CT1ZZ-5; CX1BG-5; CX2AK-5; D3DXU-5; D4ARR 
D4HCF-6; D4SXR-5; D4TKP-6; D4VRR-6; D4XVG-5; EA2AD 
EA3BV-5; EA3EG-5; EA4AZ-5; EA4AP-6; EA4BM-6; EASBS 
F S8BF-5; 8DC-5; SDW-5; 8EB-5; SEF-5; 8FC-5; 8KJ 
8LG-4; 8LX-6; 8NE-6; 8NV-5; 8RC-5 FT4AG-6; G2IM 
G2ZQ-5; HAF21-4; HAF3D-5; HAF6G-5; HB9AK-5; HB9AW 
HB9AZ-4: HBOBD-6; IJ1DL-4; JIRR-5; J1TKM-5; J8CF 
LU3DH-6:; LUSAN-7; LUS5BZ-7; LY1J-5; OE3EZ-5; OE7JH 
OK1FD-6; OK2HX-7; OKILU-5; OK2PN-6; ON4GW 
ON4FEC-5; ON4HC-5; ON4HM.6: ON4RAY-5; ON4TF 


VUUIR SUH UW 


OAVIAG 


PY2BB-5; PY2DC-5; PY2CW-4; PY2QD-7; SPIFU-5; SU1KG-6; 














UAADKALSUUIWYUAA 


U2NE-6; U3DI-5; VE2CA-6; XELAY-7; XEI1BT-6; XE1FL-6; 
XE1R-6; XE3R-6; YR50R-6; YT7KP-5; YT7VN-5 


To June | 

(7 Mc. c.w.) 
CT1IMH; CT1MR; CT1OR; D4SDA; D4TJP; D4XFB; D4YJI EA 
2BU; 3BM; 3BP; 3EG; 4BM; 5AQ; 5CK; 6AF; SAE; SAF; SAH 
F Al; 3AU; 8FK; SFX; SNE; 8PK; 82Z FB8AD; HAF2G; 
HB9AQ;HB9OBE; J2CT; J2MU; J4CP; J6DP; KAIPT; LA2B-6; 
OASAB; OE3AH; OE7JH; OK1ZB; OK20P; OK3DC; ON4BD; 
ON40M ON4FE; ON4NC; OZ8B; PAOCF; PAOCV; PK3LC; 
SM7UC; SP1AI; SP1AR; SP1KM; U3BN; U3VB; U40J; USRC; 
USAY; UK1AA; UOCQ; VQ8AD; VQ8AG; YRS5IG 


(7 Mc. phone) 
EASBF-6; EASBL-6; TI2FG-6; OA4R-8 
(14 Mc. phone) 


Ws1AJZ-6 1CJC-7 1GJY-6; 1FD-7; 2Al0-6; 2BSD-8; 
2GDU-6; 2HZI-7; 282-6; 2UK-7; 3AHS-6; 3BNC-5; 3CDU-5; 
3MD-6; 4ABY-6; 4AH-6; 4CDY-7; 4DGS-6; 5ACF-7; 5AHK-7; 
5AKI-5; 5BFS-6; S5DCP-7; 5DDK-7; 5JC-6; 6ANU-6; 6BHO-6; 
6CLS-7; 6CQG-7; 6DWA-6; 6EFC-6; 6ETX-5; 6FTJ-7; 6GAL-5; 
6ISH-6; 61ZB-7; 6JYH-6; 6KSO-7; 6LFD-7; 6MMW-6; 6SJ-7; 
7EAA-6; 7FU-6; 7QC-7; 8CD-6; 8CNA-6; S8DLD-5; 8FC-5 
8GLA-7; SHAF-6; 8JAK-5; 9ARA-6; 9CCM-6; SCHI-7; SCVM-7; 
IDGY-5; QDKU-5; 9DTJ-7; 9LD-8; SMRH-8. — C060M-7; 
F8NH-5; F8DC-5; K6CMC-8; K6KDX-6; LU8DR-7; OA4KR-6; 
OASAA-6; ON4VK-6; PKIMX-6; PK4AU-5; TI2RC-7 VE 
10Q-5; 3HC-6; 4CW-5; 4LX-4; SHU-7; 50T-5 XE1G-7; 


XE1CS-4; XE1V-7 


C. J. Nolf, ON4NC, Chateau de Rameignies, 
par Thumaide, (Hainaut), Belgium 
September, 1936 
(28 Mc.) 

CNSMQ; EI8B; FB8AB; GSFV; G6CL; G6DH; J2CE: LUILEP: 
LU7AZ; LUSAX; OA4J; OH7NC; OH7ND; OH7NF; ON4AU 
ON4JB; SULJT; VE3ADM: VE4QZ; ZEl1JJ; ZE1JU; ZS1H; ZT28 
- WIELR; 110B; 2AJF; 3CYX; 3EPV; 3BIW; 3BZ:; 4AJY; 
4DGL; 4AUU; 4DMB; 4MR; 4AH; SEHM; SBEE: SSL: 6GRX; 

7AMX; 80WD; SMWY; SANO: SMWL; 8IWG; 9GFD 


(28 Mc. phone) 


VE2KX W 1CCZ; 1CCV; 1ILQ; 3AIR; 3EMM; 3BEK; 
3AUC; 4DSY; 4EBM; 4FT; 5DUQ 


E. Crockett, Jr., W9KG-W9ALV, Weston, Mo. 
Sept. 27 to Nov. 15 


(28 Mc.) 


D3DSR; D4GFF; D4MDN; D4QET; D4XCG; D4XJF; FSOB; 
FB8AB; G2AX; G5QY; G6DH; G6QZ; J2IS; LUSBV; OE1FH; 
OK2HX; OK2MV; OK2RM; ON4CJJ; OZ7KG; PAOZK; SMSVW; 
SM7UC; M7YA; VK3YP; VK4El; VP2AT; VP5GM; XELAY 
YM4AA; Z1H 


D. W. Rowe, W9BPU, 513 Kreitzer Ave., 
Bloomington, Ill. 
Oct. 4 to Nov. 4 


(28 Mc.) 


CM6FA; CM8AH; D3DBN; D3DLC; D4FND; D4IGH; D4KPJ; 
D4LTN; D4MDN; D4QET; D4SM0; D4XJF; D4XJG; D4XQF; 
El2L; El4J; EI8B; F3DN; F3KH; F3KS; FSCP; FSEF; FSEO; 
F8GQ; F8KJ; F8SN; F8VS; F8SWK; FB8AB. — G 2A0; 2HG; 
2HX; 210; 2MV; 2NM; 2PL; 2QT; 2RD; 2TM; 2XC; SBP; 5IS; 
5JU; 50J; 5QY; 5YV; 6BS; 6CL; 6DH; 6G0; 6GS; 6IR; 61S; 
6LK; 6NF; 6NJ; 60S; 6QB; 6QL; 602; 6RH; 6VF; 6VX; 6WY; 
6YU —  HAFS8D; I1KN; J2LU; J21S; J3FJ; J5LX; K5AY; 
K6MVV; K7PQ; LU6AX; LU7AZ; LUSAX; LUSBV; OELHF; 
OELER; OH3NP; OH7ND; OK20P; OK2RM; OK2RS; OK2HX; 
0Z2M; 0233; OZ7K; ON4AP; ON4DL; ON4JB; ON4SNC; PAOAPX; 
PAOAZ; PAOKW; PAOQQ; PAOXC; PAOZK; SM5VW; SM6WL; 
SM7FC; SM7UC; VK2GU; VK2LZ; VK3LP; VK3SN; VK3YP; 
VP5AC; XE1LAM; XELAY; XE1CM; YM4AA; Z1IDV; ZL2GQ; ZS1C; 
ZS1H; ZT2B; ZT6M; ZT6Y; ZUIC; ZU6P 


Nov. 8 


D3CSC; D4AKK; D4KPG; D4LYN; D4XCG; D4XQF; FSCT; FSKJ; 
F8WK; G2DH; G210; G2PL; G2TM; G2WQ; G5QY; GSRF; GSSY; 
G6CL; G6DH; G6FQ; G6QZ; G6WN; G6ZU; HAF1G; HAF8D; 
HBOR; OARG; OH3NP; OK2MV; SM6WL; TF3R; U1AD; UICR; 
VP5GM; YT7MT; ZElJ; ZS1H 


e 5] e 




















P wit | note and VS4CS in British Borneo 





are two newcomers on 14 Mc., together 
MX2AN, a T9 signal! ! Mac would like t 
ORA of HGIAA Do you know it , 
G6QX, Bob Jardine, says that many fellows baw] 
t for not QSLing, and would suggest that they 
heit respective bureaux, as he 
‘ irs Writing and answering cards 
he is sold on the W3EDP 
nvthing ii previ S|) 
y for Mexipility 
Pine, WOCWW, of Leavenworth (Kansas) 
f t r 1°‘ \ mrs r « ilW \ uSsé | how 
W ever more than ) watts input He 
f [ years and XL il if { | OK al 
s fall when he worked 5 of ‘¢ 
() r. Another interesting and peculiar thing 
{1 friend VKSHG on June 2¢ 
ter on J 6, 1936, | 
¢ OSO King \ i @ 
M f Xa \ > Or the 
. 
( \ 1 with | p-p. tens incluce 


MEIFH, Z15G, ZT2Q, ZS2F, FT4AG, OKIAB 


X. OH3O01, OH7NI, D3FZI, DAPZI. DAWXG ; 
IN, PAOQQ, PAOSD, EI3J, ON4AIF, F3Al 
IMD. J3DE. J8CA. PY2BX, PY2CW, PYSQD 

SEN. LU3EV. CT1ZZ. ULAD, U9MI, OHSOH 





f ; | { } 
EL2A WSBIS ¢ A | O OSI is for UI9MJ, UOMI, UOMF can all be 
prob Libs f { ‘ t Box 48, Sverdlovsk, Ural, U.S.S.R ' 
HF ¢ 
\ S I 
I \ 
) H 
\ g 
} ‘ (>s \ 
EL2A ( ( | 
LA, Mont [ 
‘ SZY 
} BK 
{ ( OFM ZY " 
; 
| | M{cMf \ \ rf 
I 
{ S| re | } 
I te O l [111P XZA1¢ 
c This snapshot caught some of the OK hams 
' ORA at their annual “Czechoslovakian Mardi 
( Magent M Italy Ser ’ Gras” fun festival, imitating some of their 


‘ 11) ane is ORA 1 not town-folks. In the foreground are OK2BR 
| R.S.G.B M f McM and OK2AK (right). In the background, 
XOZSUB wit f t i Mc. |! left to right, are Mrs. Plisch, Mr. Plisch (par- 
September g QRA ; | Uce boat ents of OK2AK), and OK2DD. 


GSBI try to get a 
| k ORA () Resna Mat l 14 
A Hk I | | from WO9OZT, Burt Waldror 
(ex-HJSAK) ). B. Delg ( I g it UE3EI at times signs 
P \ ( M f f ZI a jJ2CC, XU8Z1 
YRSK () OZ72M, ESAD 1 FSSC 














COUNTRIES OF THE WORLD AND PREFIXES 


Abyssinia, see Ethiopia 
Aden 
Aegean Island 


Afghanistan YA 
Alaska K7 
Albania ZA 
Aldabra Islands 

Algeria FA 
Andaman Islands 
Andorra 


Anglo-Egyptian Sudan ST 
Angola CR6 


Ethiopia (Abyssinia) ET 
Faeroes, The OY 
Falkland Islands VP8 


Fanning Island VR3 
Federated Malay 

States VS2 
Fiji Islands VR2 
Finland OH 


Formosa, see Taiwan 

France 

French Cameroons, 
see Cameroons 


Maldive Islands vs9 
Malta ZB1 
Manchukuo MX 


Marianas Islands 
Marshall Islands 


Martinique FM8 
Mauritius Vos 
Mesopotamia, see Iraq 

Mexico XE 
Midway Island K6 


Miquelon & St. Pierre 
Islands FP8 


Salvador YS 
Sardinia 

Samoa, U. S K6 
Samoa. Western ZM 
Sandwich Islands 
Sarawak vss 
Saudi Arabia 

Seychelles Vo3 
Siam HS 
Sierra Leone ZD1 
Socotra 

Solomon Islands VR4 


Arabia. see Saudi Arabia French Equatorial Monaco Somaliland, British VQ6 
Argentina LU Africa FOQ8 Mongolia Somaliland, French FL8 
Ascension Island ZD8 French Indochina FI8 Morocco, French CN Somaliland, Italian 
Australia VK French Oceania FO8 Morocco, Spanish EAS South Georgia VP8 
Austria OE French West Africa FF8 Mozambique CR7 South Orkney 
Azores Islands CT2 Galapagos Islands epal Islands VP8 
Bahama Islands VP7 Gambia ZD3 Netherlands PA South Shetland 
Bahrein Islands vss Germany D Netherlands West Indies Islands VP8 
Balearic Islands EA6 Gibraltar ZB2 see Curacao Southwest Africa. see 
Baluchistan Gilbert & Ellice Islands, New Caledonia FK8 Union of South Africa 
Barbados VP6 and Ocean Island VRi Newfoundland and Soviet Union U 
Bechuanaland Goa CR8 Labrador vo European States U!-7 
Belgian Congo ON Gold Coast (and New Guinea. Neth. PK6 Asiatic States U8-9-0 
Belgium ON British Togoland) ZD4 New Guinea, Spain EA 
Bermuda Islands VP9 Gough Island Territory of VK9 Spitzbergen, see 
Bhutan Great Britain G New Hebrides, Svalbard 
Bismarck Archipelago Greece SV British Y] Straits Settlements VS! 
Bolivia * Greenland Ox New Hebrides, Sumatra PK4 
Borneo. Netherlands PK5 Guadeloupe FG8 French FU8 Surinam, see Guiana. 
Brazil PY Guam OM, K6 New Zealand ZL eth. , 
British Camerons, Guatemala TG Nicaragua YN Svalbard, (Spitzbergen) 
see Nigeria Guiana, British VP3 Nicobar Islands Sweden SM 
British Honduras VPI Guiana, Neth. Nigeria (British Switzerland HB 
British North Borneo VS4 (Surinam) PZ Cameroons) ZD2 Syria 
Brunei Guiana, French, and Niue ZK2 Taiwan (Formosa) 9 
Bulgaria LZ Inini FY8 Non-Federated Malay Tanganyika 
Burma VU Guinea, Portuguese CR5 States VSs3 Territory VO3 
Cameroons, French FE8 Guinea, Spanish North Borneo, see British Tangier Zone 
Canada V Haiti HH North Borneo VS4 Tannu Tuva 
Canal Zone NY, KS Hawaiian Islands K6 Norway LA Tasmania VK? 
Canary Islands EA8 Hejaz HZ Nyasaland ZD6 Tibet 
Cape Verde Islands CR4 Honduras HR Ocean Island, see Timor, Portuguese CRIO 
Caroline Islands Hong Kong VS6 Gilbert & Ellice Togaland, British. 
Celebes and Molucca Hungary HA Islands VRl see Gold Coast 
Islands P Iceland TF Oman Togoland, French FD8 
Ceylon vs7 Ifni Palau (Pelew) Islands Tokelau (Union) Islands 
Chile CE India VU Palestine ZC6 Tonga (Friendly) 
China XU Iran (Persia) EP Panama HP Islands VR5 
Chosen (Korea) 18 Iraq YI Papua Territory VK4 Transjordan ZCl 
Christmas Island ZC3 Ireland, Northern GI Paraguay ZP Trinidad and Tobago VP4 
Cocos Islands ZC2 Irish Free State EI Persia, see Iran EP Tristan da Cunha ZU9 
Colombia HJ Italy I Peru OA Tunisia FT4 
Comoro Islands Jamaica and Cayman Philippine Islands KA Turkey TA 
Cook Islands ZKI Islands VPS Phoenix Islands Uganda VO5 
Corsica Japan J Pitcairn Island VR‘ Union Islands, see 
Costa Rica TI Java PK Poland SP Tokelau Islands 
Crete Kenya VO4 Portugal CT Union of South 
Cuba CM, CO Kerguelen Islands Portuguese India Africa ZS-ZT-Z" 
Curacao and Nether- Korea, see Chosen L8 see Goa CR8 United States (N) W 
lands West Indies PJ Laccadive Islands Principe & Sao Thome Uruguay cx 
Cyprus ZC4 Latvia YL Islands Venezuela YV 
Czechoslovakia OK Leeward Islands ‘ Puerto Rico and Virgin Islands. see 
——. = sm Virgin Islands K4 Puerto Rico K4 
Dominican Republic HI Liechtenstein Reunion Island FR8 Wake Island K6 
Easter Island Lithuania LY Rhodesia, Northern VQ2 Windward Islands 
Ecuador HC Luxembourg LT Rhodesia, Southern ZE Wrangel Island 
Egypt SU Macau CRS Rio de Oro Yemen 
Eritrea Madagascar FB8 Romania YR Yugoslavia YT-YU 
Estonia ES Madeira Islands 673 St. Helena ZD7 Zanzibar 2K! 
E. L. Walker, WS8DFH, has hooked some _ nice 8DFH has 34 zones and 84 countries W 2ALO 
nes and here are a few of the better ones: CROAB Jules Obester, gives some good ones to look for 
ISCA, PKIGW,. PK1IMO, PK1PK, PK1IRA, PKIRY ZBIC 14,270 kc. T9; ZP2AC 14,370 kc. T9; FT4AA 
PKIBX, PK3LC, PZ1AL, UN2A, VR4BA, VR2FI 14.010 kc. T9: VR2AB 14,370 T8; FB8AF 14,350 
XU3FK X U3Z.C XU6SW XU6AZ, XUS8RI ke. T9: VU7FY 14.395 kc. T9; FT4AC 14,000 ke 
XU8OP, XU8LR, YJ2K J6DK, U9AC U9AL 17: FT4AE 14,420 kc. T9; FB8AD 14,270 kc. 7 
U9AZ, U9IMI U9MJ, U9ML, U9MF, VU7FY YRSOR 13,990 kc. T9. Jules worked JIGG one 
VO8AA. VOS8AF. VS6AG. VSGAH. Walker says night about 7 p.m. but it turned out to be a Japaness 
his son is doing most of the dx snagging lately and yacht, 250 miles east of Gibralter, hi 
has just be issued a call of his own, W8QJN W3EDP. Hy Siegel kicks thru with some of hi 





























Itr1es Has 1124 foreign QSO’s and runs 600 
watts tO a pair of 2115 
Keat, W9KG-W9ALV, has been doing o.k. with 
) watts at DALV These have been worked 
KAIAN, GSDJ, CT1ZZ, KA1MD, J3FZ, KA7EF, 
VU2FD, PK1MO, GSVB, J3EM, VU2AU, CX1BN, 
LiIKN, OZ3D, XUS8OP, PY2BX, HAF8D, PY2BB 
PK4KO. ZUGAF, ZUG6GL, ZS2L, XU8AG, XU6AZ, 
PY 2A PY 1D¢ HAF4H Keat says his QRA at 
Weston, M is a lot better than his spot in K. C 
whe IKG part of it is located. WOLBB its not 
very uch now as he has become a traveling 
esman (Hey, watch out, you farmer's daugh 
) W9TXG and W9GK have been dk ing some 
tty good dx lately W2BMX claims to have the 








world’s lousiest location Says he 1s situated in the 
Berks re mountains at Dover Plains, N. Y and the 
gs just seem to bounce over hin In the seven 
been on the air he has only heard two 
ns 1d worked one of then J3CR, for his 
BMX uses pair of Taylor 756’s in the 
if 1) Walls Inf it 
teg Tibbetts, WOITH, 1 the past S.S. contest 
1 ll 6 eCctior 4 24> § s «and a 
I ) i4 points He usé { S1X bands (the 
j 8. 56 and 112 Mc.) He says all 
SR8 or SRY and that only two-way 
W ised luring ne entire contest 
M 1 W6KZL and his wife just returned from 
t f the country They are a very fine dance 
The transmitter of LY1J, probably the most 1 it 1S quite interesting to see them travel 
widely known Lithuanian ham. He has gy wit complete tt r in which he has a 800 
worked 37 zones and 88 countries vatt rig In their travels they have met hundreds 
f { taken in a few conventions. The 
x: KAIMD, PKIBX } ZSSZ, 11LD, FBSAEI t one | think was that one in Chicago, from which 
SP1LM, CE3AR, PY7AJ, PYSAE, ZI6AQ, FR8V> (if I remember correctly) 8CRA got stuck for a way 





FT4AA, OHONN, IIRRA, ZE1JV, VQS8AF (t 
I 2 ) gM k 

l G6WN, G2RD, ZU1C, TIZEA, ZT6M, SMSVW 
OEIFH, F8OB, G2lO QR, ZLIDV, VK3YP 
SM5SX\ LI1KN ON4A DAQET D4FND 
HAF8D, F8SWQ. H 











VK-ZL contest QSO’'s in intrit This picture, taken about a year ago, would 
1 ran uf tot points, which look have been labeled “OK2AK and Y.L.” if run 

plenty 2 Operating 1 130 hours. Other before, but now it is “OK2AK and Wife”. 
eS VK3MI VK4BB_ 129.0 O.k., 2AK; congratulations! 


he long w ; e] to get ick t ear « Cannonsburg Anyway, 

g WS8BTI , c , " } mighty W 6KZI 1 that the most nsistent dx signals they 
coal W/6TI Dt t of info. f1 1 while on the road were PAOJMW and G6N]J 
VK3EG Mi QSO with G2ZQ W7BLT worked ZB7AC, who said he was in 


a : y igging I tine | e or isn't he BLT has 27 zones 
ZP6AB k iM W3EJO wl has bee W6BAM hooked up with TF3PF, who was on 14,350 
har f IkCG 12 K ind kK with a I note ind that made 6BAM zone 30 
he cla that I me he has worked BAM a Taylor 814 with 250 watts And 

‘geen The first ww along comes another W6 with some dx ... but 
sEJO ever t M July 1 before I go into that I suppose some guy on the 


will let out a squawk for not mentioning 
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GREAT CIRCLE MAP OF THE WORLD 


Centered on San Francisco 


The great circle distance from San Francisco to any other point on the surface of the globe 
may be scaled off directly on this map using a straight-edge and the scale of miles shown 
directly below the map. Melbourne scales roughly 8000 miles from San Francisco. Distances 
the western United States can also be scaled off 


points from other cities in 
To determine distance in 


accuracy for most 


of distant 
directly with sufficient 
kilometers multiply miles by 1.6. 


amateur purposes. 


The great circle direction of any point from San Francisco may be determined by laying 
a straight-edge from San Francisco to the point whose direction it is desired to determine. 
The point at which the straight-edge crosses the numbered circle will give the direction. 
lies aboue 13). degrees north of east from San Francisco 


Thus Durban, South Africa, 
Verify this on a globe if you doubt it. 


(7644 on the numbered circle). 
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ZTOS, ZTOAI ZUGAF, VPAAP 71 
VP2GA 
WONTW ates ce Ws 1 feller 
s ot luck s WS8 k a wee 
annead tf WOrKINZ some 
It Ul Sweepstakes Contest 
es wee Ar ildn t change his vacat 
H W6OINL savs VQ RS receive 
vorked Oct spec 
t G2ZQ on it 
WSEON Da é W AC 
A 
Cos¢ ) ¢ ‘ 
H goes 
A group of well-known Lithuanian ama 
teurs. Left to right: Back row, LYIVV, 
LYIKK, LYIAL. Center row, LYIHB, LYIAF, j 
LYIMB, LYIAK. LYIAD. LYIAB, LYIAI. ns ateel e 
Bottom row, LY1X, LYIS, LYIAA, LY1ZB, a kt wae dikaherd 
LY1J. Amateur licenses are probably ob- en ne aha tubes dad. ast 4 troenee ; 
tained more easily in Lithuania than any en ‘bout an hour, don't hear a thing 
other country. Any citizen may get a li- St nual) mashed a tesiner since way last shrine 
cense at a cost of 10 Litas ($1.60), It is good Hear a CQ, my heart gives a bound 
forever, no examination is necessary, and Till he sien: WS. just across town 
amateurs are permitted to use all bands. Now some folks say there aint no hei 
5 ain't hams they can’t tell 
W's or W4's ; so from Sleepy Hollow a vyptenigry' he ighecot SET ae 
excia “ QZ S I work tf nit t meé f t 
those Ss Si xe } y f ; ( , , 
t It's t t Pe, , cor f 
y be Sleepy H l ab WSEON 
. 1é% t I if 
g esi S gt WOW CI ¢ low power 
we H QRA of VP4AP 
2 1x I .) ig [ g BWI W3QM_ reports 
€ VEST x ¢ “ h I me r the petter 1X 101 DY § station inciudes 
I A while I'm beefing ething ZUGAF, MX2B, ZT2E, ZTGAY, J3FI, ZS2X, U3AS 
ght as well remind you h new Zone PK1BX KALAP, FT4AA, CN8AH, _ SPiIH, 
p and figure v ve worked 
As 1 was abi Say tes ag re 
tne WX oO Ww as W Ke g 
six is W6ERS in Fr (beg 
re D 1 + San | é 
f San | 
t W6ERS S 
H 
Gues 
\ 3EMM y £ 
sich. W1AVB 
WSLEC t i 
A 2 VI \ IN p I 
k v D fort 
VP2GA, G VP2DI 

()S i t S - 

Ad g QRA ; : , : 

a TE, idle aa This picture was taken just outside the 
el VPOR AP, VQ8AA, FB8AD shack of W8CRA and shows Frank (right) 
VX MI! M 47. FA8JO. XU8OP and his pooch “Judy”. The litle purp 

K. | MD. k AJ ML. ZS1; answers to the name of “D-X”. 
. 56 . 
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GREAT CIRCLE MAP OF THE WORLD 
Centered on Washington, D. C. 


The great circle distance from Washington to any other point on the surface of the globe 
may be scaled off directly on this map using a straight-edge and the scale of miles shown 
directly below the map. Perth, Australia, scales roughly 11,500 miles from Washington. 
Distances of distant points from other cities in the eastern United States can also be scaled 
otf directly with sufficient accuracy for most amateur purposes. To determine distance in 
kilometers multiply miles by 1.6. 


The great circle direction of any point from Washington may be determined by laying a 
straight-edge from Washington to the point whose direction it is desired to determine. 
The point at which the straight-edge crosses the numbered circle will give the direction 
Thus Perth lies about 33 degrees north of west from Washington (303 on the numbered 
circle). Verify this on a globe if you doubt it 
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“WAZ” HONOR ROLL years the dx boys have been squabbling over 
| tries and I dare say that it would be hard 


G2ZQ 39 W8BTK 32 find any two of them that would agree 100% 
W3sI 39 WSEHM 32 O vould say, “I have 108 countries And some 
W6ECXW 39 W2B]J 31 ¥ {1 pop up witl Well, if I counted mine 
W4DHZ 39 W3DCG 31 t way I would have 169 And so it would go 
W8CRA 39 W2FAR 31 init [herefore, in order to get some sort of 
W6GRL 39 WSCU] 31 rd for comparison, RADIO has been working 
W6ADP 39 WSKA 3] try t for the t few months. Just when 
W3PC 39 W3EXB 31 about idy t t fly’, the A.R.R.L. came 
WST] 38 W6BAM 30 | with its “dx ip’, giving its interpretation 
GSYH 38 W6GHU 30 | few tr titute t lifferent countries As its 
G6WY 38 WSIWE 30 isonably ely with the list we con 
W6CUH 38 W3EVW 30 1 because t was out first, we. are 
W6OD 37 WSLW 29 h vledging that t instead of running our own 
W8BKP 37 W6FKZ 239 Af the important thing is that am 
W2GWE 37 W6GNZ 28 throug rt world agree, rather than wh 
W8O0SL _ 37 WSEOW 28 1 the t of yw the doubtful countries are 
W6FZY 37 W3CIC 28 t I ff st of countries appears 
G6N]J 37 WS9SIJNB 28 wit 
W2DTB 37 W6HIT 28 ck of QD this month will 
LY1J 37 W3EYS 28 t \ De n December Ist we 
WSPTC 36 W6CEM 28 rormed that t property on which the 
W6GAL 36 W6JBO 28 t ted d beet Id The new owners 
W6AM 36 W7BLT 27 , 1 be good idea to start the new 
WS9KG 36 W8BWB 27 ght g the whole ‘mess’. Soooo back 
W3EDP 35 W6FZL 27 {1 QRA it goes, which is Manhattan Beach 
W6HX 35 W8BOF 27 A es a nicely working diamond beam, 
W2BSR 35 W8FIN 27 | { f t i to an oil derrick and a couple 
WIcc 35 W6FET 26 f lent ky-wires The old location is not so 
WI1ZB 35 WSDEI 26 t xt t the call letters of W6QD are 
W8KPB 35 W6IDW 26 1 fi lering around the mud, their strength 
W8LEC 34 W2ALO 26 I Dapdly pe oOupie OF points weaker But 
W8DFH 34 W6ITH 25 t help but feel that they will pack enough 
W3EJO 34 W9MKO 25 get into the W k 
WSLBB 33 W6KRM 25 to the dx gang throughout the world 
WSAFX 33 W2DZA 25 é [ tne ror ae Sins a nn as those in 
phen ae W7AHX 25 S.A. (including W9’'s), I want to wish an 
A 33 Phone: Me Bony y . wwe | Pare ; a - snorting 
WSALV 33 WSBDB 27 : Py 
G6CL 33 aii - * 
W8AAT 32 ] a ae PZ 
; a. 28 AND 56 MC. ACTIVITY 
you have worked more than 25 zones and ars 
willing to produce confirmation on demand, send By F. H. ConKLIN. W9FM 
im your score on a postcard 
Beng anny soy need were aot zones, but O tt [ t interesting phenomena on 28 M«< 
eS See ee oe eee Sates wreshnt pore thi the reception of VK3YP by 
BPI WO9OIGS. and others at around 40 a.m 
ainda t! ( November 2d. VK3YP was R7 at 
YOBPU and gave the latter an R5 report At the 
OKARW, YRSAT QM RK-18 f A W3AIR, W4AJY. and general east coast re 
watts input tion was possible in Illinois, but other dx signals 
I’ Pere. G2PI f the gang ha t make their appearance for two hours, when 
gone on phor P Ising ’S1H 
r-S5S now w S ada Iwo reasonable explanations might be put forward 
SS EW «COMETS MX2B followed the long daylight path 
FR8SVX, CROAB : VK-ZI rter darkness path, along the great circle 
test will Dal poile conditions as favorable as on 14 Mc. At 
YL QRM { ) time. 14 Mc. signals have been found to 
This is a g t f y the rt path through the darkness, and not 
Zone map which y ‘ find in this sectior The be audible in Europe. This, plus the fact that 
DO aries are curate in Dé nade with if hurope and Africa were not he ard for several hours 
tormation at |} 1 nd | would suggest that ve gegests that the short path may have been taken 
hang f Rapio tor futur efe e signal. In the summer, when VK signals are 
Many fellow \ ked for the map showing the rd here casionally, they come in not during our 
y nA any thst’ it been brought up to dat frernoon, but as late as ten or eleven p.m. During 
ve lls added he e late summer, VK’s were heard in England as late 














as 1500 G.m.t. or 2:00 a.m. in Melbourne and Syd- 
ney, Australia. Summer conditions on 14 Mc. also 
permit late evening or night work—and November 
approaches midsummer in Australia. VK3YP was 
operating just before midnight his time, at which 
hour here we have sometimes been able to work as 
close as 700 miles during our summer. Perhaps dur- 
ing the next year, some of our dx friends will listen 
or transmit at odd times throughout the day and 
night 


mr y 
De 


1i+i- 
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Crockett of W9KG-W9ALYV says that in his opinion 
8 Mc. is tapering off gradually but surely until next 
spring inasmuch as European signals are not bounc 
ng in as they did a year ago, while VK’s and J’s 
are very weak On the other hand Ww BZY reported 
hearing J’s on November 7 and 8 for the first time 
and others have said that conditions were quite satis 
factory. One thing is certain—there are plenty of dx 
stations deserting 14 Mc. and giving “ten” a try 
Miss Nelly Corry, G2YL, late in October said that 
28 Mc. is getting just like 14 Mc. and one might as 
well be on one as the other 


We hav just received the October issue of 
Amateur Radt published in Australia, in which 
VK3JJ conducts a “5 & 10 column. He says that 
during the recent winter months ‘down under’, the 
only dx stations heard on 28 Mc. were a few W’s 
and J's, while there were very few VK_ stations 
active to work with them. An improvement was 
noted early in September with W signals increased 
greatly in strength. making contacts easier. Europeans 
also started to come through again. ZS1H was heard 
with weak signals. W6DIO and W6GRX were very 
consistent and about the strongest W's, working 
plenty of VK’s and ZL’s. J3FK was putting in a good 
signal weekends but few other J's seemed to be 
active. VK3CP has worked five continents on phone 


ind is experimenting with beam antennas 


IS: (November 
through 


G and 








ofter Or ir 

or ah« it 7 mete 5 at 1 UU 1. 
ON4IN¢ Reported that W signals from all di cts started 
to come in on September 15, sometimes with very 
t j e. South A ricat and ZS1H were heard 
t VK ZL. J's came in the 20th. Using 

grid-modulated phone, 40 watts to a pair of 46's 

countries on ‘‘ten Found a poor dx 
the middle of October but conditions good 


midwest and west. Needs Asia for 


SO watts ¢t 1 T-55 final, with a 66-foor 
tenna. Have been working considerable dx 
entl Heard several J's on the week 
he 8 whe nditions were quite 
doing on 10 meters. Heard VK3YP in early 





morning on November Heard SU1SG for first time 
SM stations are loudest from Europe 

W6JNL: Starting November 1, band was hotter than 14 Mc 
as tar as he aring ali continents ct nsistently was con 
cerned. Europeans S6 to S7 in mornings with PAOAZ 
most consistent. ZS1H is onlv African coming through 
but is heard daily. J2LU is in during early afternoons 
and lasts till evening. Late noons LUSAX is S7, 
as most consistent from South America. Rig here RK20 
with 85 watts input, working into 133-foot end-fed 
antenna 

W6ITH: On phone exclusively; working VK2GU daily for 
an hour giving him the Simpson news. VK2GU has 




















moved to 28,120 kc. to avoid the c.w. QRM on low 

equency end of band. Have planned diamond antenna 
for Europe 

WOBPL Worked all continents this autumn, using 6Lé¢ 
804-150T with 450 warts input. The morning of No 
vember 8 was particularly good for Europe and Africa 
heard UICR and U1AD in Russia, YT7MT in Yuge 


slavia, and TF3R in Iceland. Worked 30 countries 


fr 





on 10 
WSF]: Band opens here about 8 a.n isually going dead 
about 6:30 p.m. Europeans come in untul 1:30 or 


00 p.m., then Aussies start about 4:30 p.m. October 
31 was almost mpletely dead. Had a nice contact 


i me 
with mobile W6CNE who was on an RKO set filming 





picture. Jack Oakie and other stars came on to 
with us 


The first part of December, Jerry Gorman, W6JJU 
hooked SU1SG on 10 meters for the first 10 meter 
SU-W6 QSO. They had a half hour solid QSO, and 
Jerry received an R7 report. The QSO took place at 
8 a.m. (P.s.t.). Gorman was using a diamond antenna 
1imed in the ‘general direction” of SU1SG 

BRITISH REPORT 
By NELLY Corry, G2YL 

During October, conditions were excellent and 
ignals were heard from 34 countries in all cont- 
nents. There were a few poor days, but as a general 
ile the band was open from 08.00 to 20.00 G.m.t 
and at times the I.f. end sounded like 14 Mc., though 
there are still some wide open spaces above 28,200 
ke. It is difficult to give a comprehensive account of 
everything heard during the month, but reports fur 
nished by two G stations who work exclusively on 





this band give a good idea of what c: 





be accom 
plished under present conditions 
G6DH worked 153 U.S.A. stations up to October 
25, including 13 W6's and 7's, several on ‘phone 
His Oceanic contacts included 6 with ZL1GX, ZL3D] 
and ZL2BP (on 'phone), and a dozen different Aus 
tralians. Other unusual stations worked include J2IN 
J21S, J2L1 13FJ, U9ML, VU2AIl VP2AT, and 
PY1BR. On October 25 he worked continents in 
and heard VU2AU, but not appreciating 
the possibility of a quick w.a did not even call him 
G6LK, another 28 Mc. “‘addict’’, worked all con- 


hours 


tinents 8 times from October 1 to 25, and received 
R& or 9 reports from VK, VS6, LU, W6, and ZS 
His 222 contacts during this period included 15 
European, 27 African, 11 South American, 129 North 
American, (all districts except VES), 32 Oceanic, 
and 8 Asiatic. He worked ZL3DJ 8 times on “‘sked”’ 
at 08.00 G.m.t., and also had QSO's with ZL2BP 
Viz. 3, 4 5, 6 VS6AH, VU2AU, U9AZ, J2IN 
J21S, J2JK. J2LU, J3FJ, PY1BR, and PYSQA. 

The VK-ZL contest undoubtedly encouraged a 
umber of Australians to “get down to ten” for the 
first time, and on Sunday mornings in October more 
were heard than ever before. They included VK2GU, 
JT, 2LZ, 3BQ, 3CP, 3XP, 3YP, 4AP, 4EI, SL) 
SWI. 6AA, 6CA. 6FO, 6MW, 6SA. and 7AB. G6LK 
has worked VK4AP as late as 15.00 G.m.t 

Though VU2AU appears to be the only Indian 
ictive on the band, Japanese and Siberians have been 
coming through well, so that Asia 1s now easier to 
work than ever before. KA1AN reports hearing G2Y1 
but has not yet raised a G station 

Other countries where the “28 Mc. bug” is ap 
parently spreading are Russia and Finland, and during 
the month G6DH worked 8 different U's, and G2XC 
worked 8 OH’s. African, and North and South Ameri 
can stations have been as consistent as last month 

[Continued on Pag 
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/\gain: “"WeA.Z.”. . yx "Vardstick’™” 


Rapio herewith The w.a.z. scheme is, we believe, the best attempt yet to es- ficulr fe 
presents a dx tablish a better means of measuring dx achievement, and a tat 
, fairer basis of comparison of dx records. Originally introduced 
* in “R/9” in November, 1934, its popularity has exhausted three Me 


| P ‘ rt 
to be much super printings, wherefore we present a fourth—with apologies fo ul \ 


scheme believec 


or to any mere those who are already well familiar with the plan. The stat 
ccompanying map has been redrawn and lettered. 





ist of countries k 
or continents worked It not only provides I vorking but one country 
Itumate goal which its all the more desiral Accordingly the editors of Rapti 
because rew will probably acnievi t but I (CI pted to evolve 1 zone scnel ( 
important for the averag dx station it provid worked all zones’) which may 
i means whereby the progress of dift nt s irer basis of con As | 
tions toward that goal may be easily) ompared may not only be us¢ ose Who 
and concisely stated ill zones but also by others whi al 
Nearly all of us are interested to a degrc« mpare their progress toward the ultin 


working dx. Large numbers of QSL cards with that of other stations having the 


proudly bear the “IW. A.C.” (worked all cont jective. The far-from-perfect result is 
inents) designation; many bear lists of the the accompanying map and the list « 


countries or prefixes worked. Even most old at the end of this article. Note that the map 


time hams like to brag that some dx stations not ‘official’: it is merely intended to 


have report 1 them the “loudest W statior veneral picture Reference should be 











heard her: n R pilus t ist OF Pl n ich zot sett ( 
Despite such well-nigh universal interest tions which may aris¢ 
} a | f + > 
1x there seems to be no Satisfactory vardastich } rt 
by whicl oO mecasu mpa l Ir is not our ntentior t 
tormance of difterent stat c W ‘ ( t Let note el } 
the ( l of ‘ } r ha wac t 
i ssary f f f 0 
1] 
or enthusias nt 1 in dx, | 
; } in nN azine Dt ny 
made’”’ by such a large number of hams that it : 
mé by such a large numbe at be entitled to call one’s stat a : 
is no longer a badge of special distinctior Finn dectn eee ee ae ee 
ne designation 1S simply af laication I 
Cf S| 
ept 1 a few localities - ¢ a ' r 
pt in mance, and nothing else. However, { 
IT! T “ KT 
VV Fler, e nr T nt V¥no may want a certincat S \ 
) TY ’ 
Realizing this, many such stations in tl evidence, RADIO plans to Iss t Cc f 
few vears | ve taker tr sting the t rt r ; neraved ¢ emboss { eartift r (a 4 | 

7 7 1 
countries (or prenx } worked and aborat STOCK as possible) por submMIsst¢ 
tables have been published of just wh factory evidence as to tl mber of z 
ire considered by tl omy] lers as ountrie vorked Pleas a } fr send if Nnquirics 
But such schemes lack the eler nt of fairt | ivions, or OSI ards tor this } ( 

1 > . ry ] ' t 
to many stations. It veral places on tl irth's further announcement 1s made in these | 
surface a considerable number of small countrie The , devre she 1 of urse be 

1 ' 
, ry ned to ther ' ne natur ¢ } niv by those who have ' hed th oa 
1 1] . 
il are ] stations that in Work one USI) vorking all forty zones The schet now 
1 usua A rk + tr cf c ¢ _ f S Sl bie tron h Wider! | or iS | oO 
ess som na very few | S Or the ott ade t ward that £o in | l1icated 
I ile saotie ajlaiel lesignation suct W’35Z. signifying that 
' r } tor } ‘ rl ] tt int { 70) 
n tw ( mor I veoLr Nf ire 1i0on is WOrkKe { 7 S 
| } 
t may | and fre ntly 1s I ( In determining zor ndaries Ww 
] it that no two ft sons 1n tl O iw 
| ; ; , , 
ght wit robably make up exactly similar lists. ¢ 
amen attention has been given to topograpl 
on " 
f " LC } rti fic : Lot 
t “ ; t WOrk 
| f 
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Calis heard lists, and similar 





ing the zone lists 


mining the zone in which a distant station ma\ 


be located, zone lines have ir 





factors in com 


} 
i 
For convenience in deter 
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11 to 


1 mMoOst cases been 


favor the west 


coast station because more 


zones have been assigned to Asia than Europe 
[he plan has been laid out as carefully as pos 
sible without reference to any particular country 


made to coincide with political or call area or portion of a country. The number of zones 
boundaries even where s/ight departures from on each continent is roughly proportional to its 

natural topographical boundaries were necessi area. 
tated.* Deliberately no consideration has been Because of the difficulty of securing wide 
iven to the number of amateur stations which spread publicity thereon and the cost of revis 
may be located withir ticular zone, as this ing maps as well as the undesirability of making 
| is a factor of no pe nence obsolete maps already in the hands of users, the 
A number of stations in the eastern U.S.A question of promulgating changes in the plan 
ve ol d that the scheme has been designed will only be considered at infrequent intervals 
R - thee In the following list some overlapping units 
’ purns plan have be are included, that is, many places listed are 
f tically ir subdivisions of other places also listed. This 
” a ‘ : a a Bae ade hi has been done purposely because sometimes one 
emi inne: i Mieiasot se Myon eecuiiiind a allied of the names is omitted in the postal addresses 

chen it aeons given on QSL cards. 


Zone 1—Northwestern Zone of North 


| America 
Alaska (K7) 
} Yukon (t VES) 
Canadian N west Territ 
f VES) 
District of M 
Ty ctrice f } 
lslanda ‘ X 
| } \ wae R } Mf 
sand Prince Patrich 
Zone 2—Northwestern Zone of North 
America 
( t t f oO 
VI 
. e x 
¢ T e 
( lian N west 
f VES 
Tete Ke 
r . . 
x T 


Zone 3—Western Zone of 


North 

America 

Brit ( ( t Vi 

\\ xt M4 

4 WX 
Zone 4—Central Zone of North 
America 

A Vi VE4, W Ne 

W , M4 

\ 

0) M 
Zone S—Eastern Zone of North 
America 

\ Vi VO \ W 

VI (O f 

7 

\ | \ 

W's (3) M 

R 
Zone 6—Southern Zone of North 
America 

Mex 


Zone 7—Zone of Central America 





British Honduras 
Guatemala 
Nicaragua 
P i 

( Z 


Zone 8—West Indies Zone 


d 


Zone 9—Northern Zone of South 


America 

( nh 

I ( 

I G 

} ( 

I 

{ 

( la 
Zone 10—West Central Zone of 


South America 
| 
Dar 


} 
4 


( f r ( I A re 
Zone 11—East Central Zone of South 
America 
Zone 12—Southwestern Zone of 


South America 
Chile 


Zone 13—Southeastern Zone of 
South America 
Ur Rua 
I iA; n 1 I 
Zone 14—Western Zone of Europe 
Portugal 





W.A.Z. ZONE BOUNDARIES DEFINED 


Belgium 

Luxembourg 

Saar 

Germany (except East Prussia) 
Denmark 

Sweden 

Norway 

Great Britain 

Irish Frec State 
Netherlands (Holland) 
Azores Islands 

Faroes Islands 
Gibraltar 


Monaco 


Zone 15—Central Zone of Europe 


Ly 





Albania 
Austria 
Liechtenstein 
Poland 
PR 





Fin 

Latvia 

Lithuania 

Fsthonia 

Czechosl kia 

Yugoslavia 

( rsica 

» nia 

Hunga 

Malta 

S Mari 

Danzig 

Germany (East Prussia only [D calls 
ending in A]) 

Zone 16—Eastern Zone of Europe 

European portions of U.S.S.R ’ 
luding European portion of So 
et Russia, White Russia or Bell 
russia Ukr ne and Novaya 
Zemlya 


Zone 17—Western Siberian Zone of 
Asia 


Asiatic U.S.S.R 
Ural 
Kirgl 
Tadzhik 
Turkome 
Uzbek 
Kara Kalpak 
Kazak 
Zone 18—Central Siberian Zone of 
Asia 
B t M 
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Zone 19—Eastern Siber 
Asia 

Y akutsk 

I Easter Area 


Zone 20—Balkan - Asia 


Rumania 
Bulgaria 
Greece 
Crete 
Aegean | 


Zone 21—Southwestern 


Zone 22—Southern Zon 


Zone 23—Central Zone 
( SE Rey 
Tibet 
Sinkiang (¢ oan 
I Tuw I 
Cc} Pp k 
Oure M 
y M 
P, P 


Zone 24—Eastern Zone of 


‘ a Pr 
v e) 
Inne Mong (< 
I ) 
Manchuk Ma 
Kwangchow 
Maca 
Hong Kong 
Darier 
Japan (Taiw ri 
Zone 25 
KCE I 
Chosen (kK 


Japanese Zone of Asia 


rT | 
O) 
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W.A.Z. ZONE BOUNDARIES 


{ ¢ ni ) 


Zone 26—Southeastern Zone of Asia 
X 
India (Up 
ian Zone of Cioen 
I r Ir ( 
a 4 
I 
Zone 27—Philippine Zone 
- Pp} HHine A 
Minor Zone i PI 
Yap 
mas 
v, 
I g I 
I { 
Zone 28—Malayan Zone of Asia 
Zone of Asia M 
} 
I " 
{ A 
R 
pua 
Vew 4 rn 
4 PK 
e of Asia } i 
Zone 29—Western Zone of Australia 
_—~ ; 
~ A 
4 
Zone 30—Eastern Zone of Australia 
(>) 
of Asia , 
ke Zone 31—Central Pacific Zone 
Hawa I 
; ; 
( ert | 
| " 
| 
Asia ‘ : 
Zone 32—New Zealand Zone 
+ K " ’ 
New Zea 
N Ww i¢ 
w Cale 
Chart I 
I le of 
ween I 


Zone 33—Northwestern Zone of Africa 


" 2 Fre 


pa - 


M 
M 








Zone 34—Northern Zone of Africa 
Zone 35—Western Zone of Africa 
( 
j 
Zone 36—Equatorial Zone of Africa 
i ) } 
( 
I 
| 
Zone 37—Eastern Zone of Africa 
Zone 38—Southern Zone of Africa 
Zone 39—Madagascar Zone 
Af 
Zone 40—North Atlantic Zone 
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Sirs 


In my estimation, RADIO is the best all around 
publication, but I dislike the policy of “higher 
ind higher” power. For instance, most of the 
pictures show some ham with a rig that most 
broadcast stations would look upon with envy, 
ek 

Someone suggested (November 16) Forum ) 
to tax the hams for each ticket. Instead of that 
I think 1t would be better to tax them, if at all, 
by the watt. A cent a watt (input, hi) a year 

If every station had a better recciver and a 
smaller transmitter, the same results could be 
obtained with less QRM ind trouble 

The 160 meter band should be closed cn 
tirely to anyone without a class "A’”’ ticket or 
running more than 200 watts. The way it ts 
now, some young sprout, who has seen all the 
pictures of every b.c. station in the state, finally 
manages to get the necessary 13 w.p.m. Then 
by the original method of sending for a kit of 
parts for a transmitter om} lete, down ‘to the 
last nut and bolt’ he is ready to get on 160 and 

ise grief to every b.c. listener in the district 
Of course, the transmitter isn’t adjusted cor 
tly. The set looks OK, it is wired according 

the diagram which came with it, and it 
WOKS if 1 fashion 
BEN LANE, W7FNI 


AND A B.C.I 


River Rouge, Mich 


[ would like to say a word or two regarding 
the campaign of ridicule evidently being waged 
iwainst the 160 meter band by your magazine 

During the past few months nearly every 
ssue contains some item of ridicule or sarcasm 
directed at the 160 meter band, and while it ts 
true that there exist some abuses of amateur 
privileges on that frequency, it must be re 
membered that it is primarily a beginner's band 
and therefore is no more to be ridiculed than 
one’s own childhood, for after all, when you 
come right down to it, is there any one of us, 


who at some time or other, has not indulged in 
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some ‘monkcy-shine’ on the air?, and I say 
let he who is without fault cast the first stone 

Everyone who listens in on all amateurs can 
tell you of irregularities on any band, and let 
me tell you that ove such offense on a class A 
band is not as excusable as fev on 160 meters, 
because all the class A fellows are more experi 
enced and should have more sense. 

Just remember that there must be a begin 
ning to everything and that there must be some 
place provided for beginners while they are 
learning, experimenting and accumulating bet 
ter equipment, and that all of this would nat 
urally take place on some one or more of the 

better bands’ were we to lose 160 meters 
through this foolish adverse publicity, even 
though the possibility of such a thing taking 
place, since it is doubly protected by the Madrid 
Treaty and the North American Alliance, 1s 
very vague. 

So let's get together and quit this foolish 
ridicule, endeavoring instead, to try and shame 
the comparatively few violators into better 
operation of their outfits rather than implying 
by jest that it is very common and to be ex 
pected, lest, perhaps some day, we may get 
public opinion so against the band as to cause 
us to lose this large portion of our precious 
frequencies so cherished as the birth-place of 
many a really worthwhile ‘ham 


E. G. CANUELLE, W8LTH 


By far and large the greatest ar nt of folderol, hors 
and poor signals cur on the 160 meter band (cor 

ng the 20, 75, and 160 meter phone bands). This 
fortunate, because of the large amount of b.c.l.’s who ar 
ble to hear 160 meter phone amateurs on their receivers 


Rapio at different times in the past has tried to get 1 
ter amateurs to recognize their responsibility, for their ows 
d. first by reasoning with them, then by shaming them 

g them. However, we didn't intend for 


any fine operator n 160 to try to ‘‘wear the shoe 
t was ntended for the relatively small percentage of 
areurs that band who ‘“‘ought to know better but 
seen Editor 
+ 
rKDMIMAIS 
LAr! 


Washington, D.C 
Sus 
As I do not approve of your policies, you 
ot ay your 
may please discontinue my subscription. 
Your continued “yapping’ at 160 meter 
phone is most disgusting. Do you realize that 
by publishing articles such as the one on page 
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i6 of your June issue 


an to make this band 


miliar with the mechani 


| t 


there should be at leas 


one buffer stage be 
tween tne oscillator fi 
and modulated amp 
ner of any phone rig 
yet you go merrily on 
printing such § artic 
as the one mentioned 
and then have the 
guts to print The 
World Wide Technical Authority’ on the fron 
cover of your } it 
Also yor intumat I 160 meters S 
. | } . : 
special band fi nks. I have heard m« 
downright opscene stufl fro! sp 1 licens 
holders than I ha heard on 160. You a 
undoubtedly or Ss uys that thinks I 
is abov 1S I (,0d-fiven vo tor tt 
purpos OT ( t 
i | 
Yo I ght try TC ow the program ¢ 
I 
ying to pr hes of radio inste 
of ham ng yne. You cot 
onvin peol \ 4 really imterested 
the improvet f itions by omitting ar 
I 
ticles that stat t outlet 1s unsuite 
for the higher f s but 1s o.k. for 16 
As th YW) I sest the broa icast 
band. sig 5 1 be even mort 
stable 
EO M. CONNER, W9FOO/BT3 
; ‘ 
) I 
Ww 
He 
Aw 
k “ y 
Mw 
I 
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g G 
. ey ee 
WOrK | 
Mw few I 
B 
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you are doing all you 
lousy 


Any person fa 


S Ol modulation knows 




















USE IT*% 
223 Prospect Avenue, 
Lake Bluff, Illinois. 


CAN 


YOU 


Sirs 


Believe it or not, you can get something for 


nothing in this world! I have on hand one 
slightly-used iron pole which is going to make 
vertical radiator for 10, 20, or 40 


meters for some wide-awake ham. I am willing 


one swell 


to give this to anyone who has a good use for 
it and the facilities for erecting it. Here is the 


There are four sections of iron pipe, starting 
diameter and tapering to 114” diam 
Altogether I have approximately 35 feet, and 


with 4 


since I have a coupling for another extension 
of 1” pipe, this may be run up to 66 feet if 
desired. I have a high-tension porcelain-bowl 
insulator which may be used to insulate the 


t 


pole from ground 

The thing has been down in my basement 
now, I have neither the 
to put it up. Besides, our 
70-foot trees, which 


} 


fOr about a year since 


time nor the space 
vard is well-stocked with 
swell antenna handles and interfere with 
any mast intentions I may have. Anyhow, I will 
any RADIO reader will 
a good reason for wanting 
upon hearing from me, the lucky ham is 
and get his present, I will ship 


make 
LIVE this pol to who 
write me and state 
it. If 
unabl to com<¢ 
shipping charges only 
Respectfully yours, 


O. KLtoer, W8SZB 


just the 


it to him fot 


Tee. 


VK2 CALLS 


Sydney, Australia 


Please let me take up the space of a few lines 
to inform that Australia 
has run out of two-letter calls in WK2 and that 
VK2 three-letter calls now heard are quite 
authentic and are not pirates About twenty-five 
licensed three-letter calls are the total, I think, 


amateurs in general 


at the time of- writing 

Having had considerable trouble in convinc 
ing W stations in general that I wasn’t a pirate, 
I thought I would write and give a lot of fel 
lows whom I have worked a shock. The same 
trouble must have been experienced by the other 
VK2 three-letter 

Evidence of the suspicion with which we are 
looked upon (or should I say listened to?) is 


in the OSL question. Out of 300 QSL cards 


stations 


[Continued on Pa ] 
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By J. N. A. HAwkins, W6AAR 


This past ycar has secn many ney rcu ] \ 5 (O a no! 
I 
} f pment nd id } nd } } j 
ful S, | es Oo equipmen 1 l S TTI I i I 1) ¢ fl ¢ 
vo in thn nel { of high it qui ncy ommun O 5 il over tl 
tions and many of these new things should b ors to its al 
n | | f 1 
Nal a ON IM, PpaSsin 
i I 
, , , , 
It has been a year of v Y good on all th ( wer on the 
} | 
Wn ir bands. New w s are being mad I 1 the develoy 
, } , | { . {j = cae ] a 
every lay and th ist OF phon W.a.c. § Nas I \ S n low-cost low-( 
, l | t t trie \ r )r \ ror itt 
about doubled Phon stations became mot ats l l Ove i new transmit 
juali y-conscious and notabl Iprovement to 1d he ycar, mos 
wards reduction of sideband splatter has beet 5 for al fr purposes 
i | 
, , P } ' 
ettected th ugh a wide use Of the oscilloscop I l \ S idily d lin | al 
I 
and other modulation monitors How ver s( Cho I I ' DI 5 TOOK small lt 
A i 
many new stations came on the air on all the Vard late in U mm K ivers have beet 
1 } } 1 ; qa/ ‘ ‘ ‘ r+ | ] 
phon bands during the vear that as fast as one aay O*\ nad 1alS, COll SWI 
ottender would get straightened Out a new sta I arran ment nd Ww ¢ noise have | { 
1 | } +} . ‘ | ese — 1 
t10n would come on with some new sid bands ICS iit SULLI emains a lot to do oO! 
} | } : — ec hawever 
C.w. signals, in general improved as more sta I nh frequency | > hHOWevE 


tions found the combination on the resonant or the phone man there ha 


filter problem Also the number ol ( aliforn new microphones r Vartou ypes The rvs 
Kilowatts on the air has i Cl [ duced al ta I i s ms l\ » Nave MONnOoply <¢ 
though there are more 1-k.w stations operatin ateur transi ef but the moving coil type 
than there were a year ago. Dircctive antennas orad \ [ ! The ribbon mike ts 
ire becoming more common and over eight t finding so few amateurs seem 
spectable diamond beams are in service here in O zation necessary 
f | n cessa 
California alone. This number will undoubted!\ vith the ribbor 

multiply during the coming year as th superior | levelopment of the Doherty and Haw 
ty of tl liamond ts now } y well reco; h Bo [ ff y i! iplifiers has agau 





| owercd phot 

Lhe whole fi 1 OF NoOls¢ silet rS Was opened (ransmitters na tl pre } nents of high ley 
by Jim Lamb's ‘‘stlence punch and sever dulatic Sl round. However, tn tl 
applications of the limiter type of notse silencer held undet ( tts of carrier the dev lopment 
are becoming popular Exciters have received Ol Ww St tubes and transform > Nas kept 
i preat deal of attention The Smith Jones 6A6 I I vel 1 od O { I top Ww ithout any 

-ON yscillator-doubl Vas probably t ; com] It is [ ed that cor 
most po} if citer of tne y { the Goo ( | irt S vill becor more 
man improve 1 tri-tet was a step in the right rare as the new h-eft ncy linear amplifiers 
direction. The 6L6 ts gradually being ironed out provide all th vantages of controlled carri 
into a good crystal oscillator although it has systems without t lisadvat Ves 
given some trouble. Several new and simpk lhe various mergencies during the \ 
oscillator-doubler arrangements have been helped to stress t need for constant develoy 
worked out by Jones and Smith and should b ment f rtal bile equipmen nd 
come more po] ular ; new , t gasoline-drivcn a.c. and 


In the field of high power crystal oscillators enerators have appeared on th 


the 25-watt Reinartz oscillator has found som Crystal-cont meter portable transmitters 
applications but the outstanding high powered ive appeared lL are Dell used here and 


oscillator of the year was the 50-watt triode ar there t wil ot be long until the new tel 


rangement of W6UF, using a 351] This 1000 VISION services 1 ssitate an F.C.C. ruling that 
1500-volt oscillator has less r.f. crystal current meter trans! 101 I ther M.O.P.A. o 
than a push-} ull 53 oscillator working at 350 stabilized 











Quarter-wave line stabilization of ultra-high 
frequency oscillators has gained ground. Var 
ious “rubber crystals’ have made their appear 
ance, ranging from a self-cxcited oscillator, up 
able-air-gap crystal holders for 
The Keely-Hayes conver 


to the new var 
the AT-cut crystals 
sion exciter (crystal controlled, variable fre 
quency) will undoubtedly find wider applica 
tion as its advantages become more widely ap 
preciated 

The television picture is still rather cloudy 
There would have been a hundred amateurs 
and at least a dozen commercial stations on the 
air with high-definition pictures at the end of 
1936 had the pick-up tubes been available. Ev 
erything else necessary for a picture 1s available 
The only consistent television picture on the 
air has been the Los Angeles Don Lee picture 
which used mechanical scanning with the con 
ventional scanning disc. This picture was quite 
well defined for a mechanical system 

Philco, Farnsworth, and RCA each has high 
definition cathode-ray systems ready to go, but 
it seems to be somewhat of a question as to 
which comes first, the chicken or the egg. They 
don’t want to put up transmitters without re 
ceivers to pick up the pictures. On the other 
hand, they can’t sell receivers until the pictures 
are on the air. They not entirely agreed 
upon the spe imcations OF a standard picture, but 
I don't think that any standard picture chosen 
at this time will reman a desirable standard 


; 


for more than two or three years 

We have had so many new things invented 
juring the last year and so many new tubes, 
nitting, that it will be 


both receiving and trans 
some time before we can really utilize all the 
new ideas to their fullest. It can be expected 


that 1937 will see still more new ideas brought 
forth 


“Or 


There can be no doubt but that many new 
and simple noise silencers will appear, both of 
the amplitude limiting and the ‘‘silence punch 
types Several are known to be in the laboratory 
ind they should be “de-bugged” before long 
While practically all the noise-silencing schemes 
shown so far are limited to highly-damped and 
sharply peaked impulses that do not overlap, it 
is not too much to hope for a silencer that will 
work on the electric razors and power leaks 
whose nois¢ impulses largely overlap, making 


the ‘silence punch’ type of silencer inoperative 
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The 956 Tube 

Now that we have a variable u acorn pentode 
it can be expected that really good, high-gain 
r.f. amplifiers will be made to work in the range 
from 5 to 30 megacycles. Such an amplifier is 
badly needed for the front end of the average 
high. frequency superheterodyn¢ The use of 
something similar to the 956 will also allow 
materially increased r.f. selectivity in front of 
the first detector which will help to cut down 
the high-frequency images which are constantly 
getting worse as the high frequency spectrum 
fills up with signals. As yet, the 956 is still too 
new for us to know whether it can stand high 
resistance decoupling in its grid circuit as in all 
A.V.C.-controlled amplifier circuits. The earlier 
acorn tubes suffered from reverse grid current 
which caused the tube to burn up if the grid 
resistance exceeded more than a few thousand 
ohms. This minor bug in the acorn tubes un 
doubtedly will be, if it has not already been, 
eliminated The 956 will be cheaper as it 
finds wider application. 

Intermediate Amplifier: 

Some signs are appearing that intermediate 
frequencies in the neighborhood of 1600 ke. or 
2100 kc. may find some use in high frequency 
supers. The newer powdered iron core i.f 
transformers are capable of giving all the gain 
and selectivity desirable at these frequencies 
The improved shielding and gain that can be 
achieved with the metal tubes will also help to 
make these higher intermediate frequencies us¢ 
ful. This change in intermediate frequency will 
tend to greatly reduce images, even on 5 meters 
The growth in 5-meter supers will help to dis 
courage the use of modulated oscillators 
Mi 


iltiplication 


Frequency 
The presentation of the Watts high efficiency 
doubler circuit during the last year was one of 
the greatest advances in this field in some years 
Now it is up to someone to show a simplified 
adjustment procedure that allows the fundamen- 
tal and harmonic impedances to be adjusted 
without inter-action. Dr. Terman, of Stanford 
University. presented some extremely useful 
data on frequency multiplication and choice of 
bias and excitation. Someone should interpret 
his data in terms of actual tubes, voltages, and 
amateur adjustment procedure 


Antennas 
1936 saw the development of several new 


and useful antennas for both transmitting and 
receiving. John Reinartz showed a very useful 



































5-meter receiving antenna with a very sharp 
discrimination against signals coming from the 
rear, although the front end gain was less than 
one decibel. This will materially help the 5 
meter interference problem 


Hawkins showed a capacity-loaded matched 


| 
impedanc intenna which simplitied coupling 
of an untuned line to an antenna This 


antenna also has a high-radiation§ efficiency 


due to th fact that th average an 


tenna current is higher over a greater portion of 
ICS length than in the convent onal dipole He 
ilso showed a directive H broadside array which 


rates from an untuned line on two bands 


oper: 
The Collins multi-band antenna is the su 
essor to th ZCP} and is one of the greatest 
idvances in years. A great deal of useful all 
wave receiving antenna development appeared 
during the year and it can be exp cted that all 
Wave antennas will sce considerably more de 
velopment. Som« day we will have an all-band 
transmitting antenna that operates from an un 


} 
tuned transmission line 


[he past year has seen many new tubes, but 


outside of the RK100 gaseous-conduction triode 


nothing really radical has appeared in the trans 


mitting ficld The beam-power tubes such as 
the 6L6 and the 807 are not really new, al 
though tl ly has been 


beam theory only recent 
uratcly measured and extended to some very 
useful af plications It can be expected that 


the beam-focussed grid arrangem« 


it will be ap 


. ry P ‘7 | 
plicd tO Many more types and sizes Of tubes 


An entirely new tube possibly known as th 
Furay Gammatriode, should appear before long 
This tube will find most application as a sta 
bilized self-excited oscillator. For high-power 

w. use with a single dial to twist to change 
frequency, it looks at first glance as if the 
Furay oscillator might be one very good answet 
While it can be plate modulated without fre 
quency modulation, rather careful adjustment 
IS Necessafsy 
possibility that this tube may be 
the answer to truly linear and efficient grid 


There iS a 


modulation when operating as an amplifier. It 


can be adjusted for any degree of either posi 


tive or negative dynamic characteristic curva 
ture and can be made to ventralize am plitud: 
distort gcnerated in some previous stage. It 


is also the theoretically perfect detector tube, 
as its characteristic can be shaped so that its 


rectification efficiency down at the lower end of 


the curve (which corresponds to cut-off bias) 
is nearly 100%. This means that it avoids the 
small-signal distortion common to all forms of 
detectors, including diodes 

The metal tubes are coming through now 
with most of the early bugs worked out. A new 
series of 150-milliampere heaters at 6.3 volts 
5 starting to appear in the metal tube lines 


5 









HIGH-RANGE CAPACITY METER 
— 
=o —, .20,000 
R2S “OHMS 
‘ , (SV UNIVERSAL 
250 
— perm /METER 5000 


| OHMS 
—oO~ 


| 


ws 


Research Worker we take 
the accompanying capacity-meter circuit and 
calibration curve. The circuit is almost self-ex- 
planatory. R, is a fixed 4000 ohm resistor, R, 
is a 1000 ohm potentiometer. Both can be re 


UNKNOWN 
CAPACITY 


RWWW.- 





From the Ae 


placed by a 5000 ohm resistor with an adjust 


ible but ‘‘clampable’’ tap. The potentiometer 
has the advantage that before each reading the 
can be set for line voltage—for instance, 
by sticking a 20 mike condenser across the test 
terminals and setting the ‘pot’ to make the 
ter read 0.7 volts. However if there are too 
many ‘monkey fingers’ around, the pot is al 
ways being twisted and one prefers to accept 
some inaccuracy in order to let the line voltage 
adjustment get away from the tinkerers by ei 
ther putting the pot. below a panel, or else by 
using the tubular resistor and clamped contact 
ulready suggested 
The meter assumed is a ‘1000 ohm per volt 
meter working on its 5 volt scale. It is of course 
of the ‘“universal’’ or a.c.—d.c variety. 


® 
Not all hams pawn their false teeth. One it 
| 


Salem, Mass. sold his automobiles (note the 


plural) to get radio stuff 
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12 | -xperimental license 
REQUIRED AND HOW OBTAINEI 
By Rurus P. TURNER 
( S lu (television) Stations It is assumed that the 
e plas ge amateur of experimental bent will 
stigation of nterested only in the first two classifications 
n his right e this discussion will be confined to gene: 
yumercia ind sf ecial stations 
> {rans SSIONS Rules 303 and 304 (Rules & Regulations of 
t stau Federal Communications Commission) de 
ny (yf t these two classes of kperimentals as ft 
rcatu VS Che term ‘general experimental stator 
plea; U l ans a station equipped to carry on researcl 
1 for [ levelopm nt in the radio art requiring th 
r types ol nsmission of radio-frequency power and of 
{ I Ns rating on frequencies designated by the Con 
VOrk, Ul dera ssion for general experimental SEFVICE The 
itl CX} - Cet S| ial CX] erimental station’ means a sta 
1 this Kct tion used to carry on special research o1 level 
i I pl nt I the radio ift WI I be iuse of the 
1en re of the experiments, requires frequet S 
{ r than those 1esignated for era | 
Ket { stations 
ISU The followin rrequenci i ocated [or 
era perimental ser j 49 
t t } O4 o} | | 28¢ i ( 
XYZ) wv Q) 5700 ’OGO00 LOK 4160 60 
\ Ns 8600. 41000. 86000 to 400.000 and 401 ,00¢ 
kilocycles and above. An applicant may request 
tO! } ny or all of these frequencies but h must be 
, 23 ) pped to maintain th 03% tolerance ot 
ait one f uested 
4 , 
i rt None of the treq ncies SSILT 1 €Xclusi 
we to ny one applicant they af shared by 
ip ar stations throughout the country, and 
: me ' nterrerct f sults I n holder 
t n wo 1 a aa a , Ison eee 
qu l O arranve i Givision | 1i1i¢ 
7 K De : 
} c ti } + r Y ‘ T ‘ 4 t ‘ 
CI te) | il X-statlons may Sk [O lefinit I 
S OF Of pel A Mn che propos 1 owners can show that tl } 
show that f eneral experimental frequencies are unsuital 
NI » r their research. Where the frequency tf | 
sted 1s already in usé by son other radi 
(1) Get rvice, the applicant must make arrangements 
) Of Expe with those serv s beforehand in order that 
t B ICAST terferen may be prevented and in many 
\ B ses must file with his a} } lication statements 
R , { ti other services that ex! rim ntal use Ol 
Irequency 1s igreeabl« 




















. 
| 
i 
| 
he) o) il Operators License Necessary tal 
Experimental Stations may be operated only The construction permit bears the call-lctters 
by individuals who hold commercial operator of the station, frequency (s), power output of 
licenses of the radiotelegraph third class or transmitter, emission(s), and hours of oper 
higher, except in the case of stations employing tion, and authorizes the building and testing 
frequencies higher than 30,000 kc. where an the equipment described in detail in the appl 
amateur operator license is acceptable cation, Six months are allowed for completion 
esi: Vieni of the station; and if at the expiration of that 
; iio period the station has not been completed, tl 
Al (c.w. telegraphy), A2 (i.c.w. telegra applicant may file an application for an exter 
phy), A3 (radiotelephony), and “special sion of bien 
types Of emission § are authorized under the On completion ot the construction and tes 
experimental license and the applicant may ing application for station license is made 
request permission to use any or all Under Form 403. This al plication merely certifies that 
the heading of specral are included all types O! the station has been completed and corresponds 
keying, modulation, etc., which cannot be clas to. the description in. the application for con 
sified as Al, A2, or A3 . struction perm! Should changes have been 
Experimental applicants may ask for definite made in the original plan, these changes ar 
operating hours of may request unlimited time detailed in the station license ipplication Th 
Avvlication Procedure applicant also re-affirms all statements regard 


ing ownership, operation, control, and so forth 


prospective experimental’s first job will ' 
, cs made by him in the application for construc 
be to apply to the Commission for a construc 
a tion permit 
rmit. The application, Form 401, ts an , 
Both the application ror construction perm: 


eight page document containing thirty-four “ - 
' : and the one for station license ire filed in 
questions Herein the applicant requests the 
. } rt duplicate 
frequency desired, hours of operation, operating ' ' 
! Experimental station licenses are issued for a 
output power, and emission. He must state the 
: , | period of one yeat 
proposed location of the station to the nearcst , 
Every station 1s required to Keep an accul 


h i 


legree, minute, and second, north latitude and 


| log and to file with ea 
west longitude and must list the airways and 
, report showing 
urports within ten miles of the location. He . ul , 
A timate objective to be reached by 
must also state the number of persons residing 
| yeriments 
within one mile and within five miles of the I , oe 
' , nplishec durit 
propos d transmitter B ae results rere lished 
f seriod of report, including references to 
The type of experimental research to be arerr "3 , , BT a 
| | yublished reports of experimental worl 
arried on must be described in detail, and the pu sr “I da t 
( € al studi in progress at tin ( 
plicant’s own technical qualifications, or the Pe MUCAL StUGIeS Mh PIs : 
ary filing of report 
qualifications of those he will engage to carry ihe, | | 
| ». Any major changes in equipment 
on the work, must be outlined A bona fide [ Any LA} jul} 


statement must be made of the applicant 's Fotal hours of operanion 
financial responsibility to sce the work through ° 
Most difficult of all, the applicant must At the Central Division Convention held re 
satisfy the Commission that his proposed re cently in Chicago, a medal was presented to 
searches will be in the public interest, con the guest of honor, Dr. Lee deForest, by pre 
venience, and necessity. A large number of aj dent Woodruff on behalf of the radio amateurs 
plicants are refused the construction permit be in recognition of his early pioneer work on 
iuse they fall down on this last requirement the three-element vacuum tube, probably tl 
Before filling out an application for station most important single item in the field of 
onstruction permit, a study should be made of radio today 
Rule md Regulation of the Federal Con e 
municatto) Commission, with particular at One ham who distinguished himself in New 
tention to the section on Experimental Services England flood work was himself named Flood 
[The booklet may be obtained for thirty-five 
cents from the Supt. of Documents, Govern Iron-core i.f. transformers were used in ham 
ment Printing Office. Washington. >< supers over ten years ago 
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We know that a large number of our Pacifi 
Coast readers would like to s 4 pictur 
the famous self-styled ‘Mayor of Moss Land Ve 
ing’. Tom “Red” Whiteman, W6DDS 
Honorable ‘Mayor’ of the City (7?) of Mos 
Landing, California, is knows 

1) meter phone amateur 
districts. He is known by many of our cast 


readers for his humorous article on 

struction appearing in the January 93 $$ 
of Rapio, and for some of his sage remarks 
that we print from ume to tu n tl 


Incidentally, Tom's reputation as 

gineer’’ is becoming widespread. He has super 
vised and helped build nearly a dozen tov 
by the “Whiteman Maimless, Brainless, Pait 
less Method” up and down California. The 9° 
foot guyless tower shown in our frontispiece 
was built with his assistance and under 
direction for one of his friend 


In the upper left picture, Tom ts engaged 
in argument with his _ inseparabl: 
W6CEH (“The Down Trodden Farmer’) 
Santa Cruz, who is probably as weil knows 
160 meter amateurs as Tom. These tw 
teurs have undoubtedly put in as mat 
on 160 meter phone as 
U.S.A. They both came 
several years ago when the band was 
deserted, and have average 
operation a day since. A good 
has been spent working each other, and w 
suggest that some evenin wl 
entertainment that you st 
show and listen to one of their QSO’s. TI 
both lay down a very 
the coast 

Tom uses only 50 watt t his ant 
stretched between two high masts and 
lirectly over several feet of salt w 


16 wave Marconi. grounded to a network 


radials submerged unde: 1 
ing out a considerabl tar T} ) 
T'rodden Farmer uses a pair of plate-mod 
HF-300's and an 
ground at its highest point (s 
of Tom's towers). Need 
trouble in hearing hin 
Tom doesn’t do so badly ther \ vith 


but 5O watts input. His 
nals have been heard 


tries 
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Mayor's Office 


see Tom stand 


loader was fort 
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this turns ti [ Voila on tO 
mitte , r ¢h 
sm al 1 ime tf 
fj 
\ p power 1S used iC iS neces 
1 for ri { of ' 
) U 1 al ids 
] S¢ if mit 
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How two relays are employed in a high-voltage 
power-supply. using separate transformers for 
plates and filaments. 


formers are employed, break-in can be accom 
plished with the plate switch, merely by discon- 
necting the high-voltage primary. In this case 
the field of the relay operating the receiver 
would be connected in parallel with the field 
of the plate relay. Of course, if a number of 
separate power supplies are employed, then 
the number of relays will have to be increased 
This will depend upon the particular station 
layout. If relays are installed, there is no doubt 
that they will prove the most valuable accessory 


the Operator ever employed 


o 


Modulation Notes 

The ‘surging’ plate current pulled by a pair 
of class B modulators does lots of funny (and 
sometimes rather disconcerting) things. If the 
same plate supply ts used for both the modula 
tor and modulated stage, we can tell absolutely 
nothing about our modulation percentage from 
the degree of activity of the antenna ammeter 
A pure, ste idy. voice tone producing 100% 
modulation would (symmetrical modulation 
envelope and no carrier shift) ordinarily drive 
the antenna current up about 17%. But at 
100% modulation the increased plate current 
to the modulators causes the plate voltage to 
drop from 5 to 15 per cent (depending upon 
regulation). So, instead of rising 17 per cent, 
the antenna ammeter either goes up just a hair 
on a sustained 100% modulation tone or stands 
still. Willie Wizeguy takes a squint at the an 
tenna ammeter and tries to whistle it up 20% 
or so. It goes up only 5% and, horrified, Wil 
lie cranks up the gain in an attempt to “'bobu 
late’ 100%. As he winds up the gain and 
modulates harder, the plate mils on the modu 
lator kick up more, and the plate voltage drops 














more and more on a whistle. When he finally 
runs up the gain enough to enable him to 
whistle the r.f. current up 17%, the plate volt 
age on the final has dropped probably 20% or 
so during the whistle, the negative peaks are 
being clipped over about one quarter of the 
audio cycle, the positive peaks hit 547%, the 
modulator tubes groan in agony, the harmonic 
distortion is around 35%, and the signal takes 
up half the band on a good super or two-thirds 
of the band on a poor one. Willie notes with 
satisfaction that he 1s now modulating “100% 
and proceeds to clutter up the band with a CQ 

Great is Willie's indignation and disbelief 
when someone with a ‘'scope’’ informs him that 
he is unable to give Willie the dope on the 
pattern of Willie's modulation because it ‘flies 
clean off the screen 

If a modulator is a small one (in comparison 
to the modulated stage) or if the modulated 
stage has not a super-abundance of excitation, 
Willie may be unable to make the antenna cur- 
rent climb 17% regardless of how hard he 
yells. But the peak-clipping and harmonic dis 


tortion will be there just the same, causing a 
fuzzy and broad signal 

What's to be done about it? First, improve 
the regulation of the power supply that feeds 
the modulators and modulatee. If the plate volt 
age varies more than 6 or per cent under 
modulation shouldn't be used for class B 
anyhow, unless you are willing to sacrifice 
quality. Second, do not attempt to ascertain 
your modulation percentage by the increase in 
antenna or tank current. Either check it on an 
oscilloscope or rig up a negative peak clipping 
indicator’. Really these methods should be used 
even when separate power supplies feed modu- 
lator and modulatee, but their use is doubly im 


portant when a single supply ts used. 
° 
Believe it or not. OST once ran a three quar 
ter page ad offering RapIo and QST in a com 
bined subscription plan! “Every progressive 
said the ad, “Should read 
both magazines regularly 


e 


If you haven't already seen one, we suggest 


radio experimenter 


you get yourself a copy of Kenyon Engineering 
News. It has many items of interest to radio 
amateurs. and contains many useful tables and 
charts 
+ 
One big shot advertiser in the hazy past 


fy 


called hams, sadz 
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And lastly—get a cork to plug the top to WS8ZY mast, the upper guys are broken into 
keep rain water out 61, foot lengths, the lower guys into 41/4 foot 
Conatmaiction lengths. They can be attached to the substantial 


rc | > re ; 
in ators locat ist at the flang our guys 
It is difficult to distinguish between the con sulators loc ed ji . Bo Fou Su 


at the upper position are recommended. 
Struction ol the polc and the Operation of rats ‘ - oP 
ing it. The only real construction job ts drilling 
four holes for the bolts. If this ts done before 


hand, the bottom two sections can be slipped 


together ten inches, and the bolt hole drilled 
through (see figure 1). The same overlap 

used at the S cond and fourth joints Phe third 
joint, however, carries the strain guys. In this 
ase the overlap is made 21 feet long, and in 
iddition a four-foot pic of the 1 section 1S 
slipped inside of the 11/4,” scction to strengthen 


the joint 


The total length above the base insulator at 
WSZY is just 60 feet, the visible length of 
ach section, beginning with the bottom, being 
14’, 13'2”, 13'2”, 11'6”, and 8’2”. Originally 


the whole top section was used, the total length 


being 65 feet but the top sway d around a little 





more than was thought as with the uj per Yuys 
25 feet below the top. If the full half-wave 
length is desired on 7 M t might be better 
to start with a 20-toot section ot the two-inch The Ohio license tag of W8ZY, purely 
rubing thas -coising the uppe: uy wire pos coincidental of course. (Ahem.) 
tion, ke ping it twenty feet below the top . One way to support the high-tension 1n- 
If av rod the base and ts sulator on a slanting roof 1s to make a box to 
guyed two-thirds of the way up only, it can fit over the peak, bottom side up, requiring no 
nails in the roof. This box can be large enough 
to bridge across two rafters in the roof. (See 
figure 4.) 
If you are going to put the pole on top of 
K a peaked-roof house, a handy gadget is recom- 
Ai J % mended. Duerk built up a little double plat- 
form from 2 x & planks and some 1 x 4 inch 
‘ : ron bar (see figure 3). The perforated strip 
J . fT used to support pipes from basement ceilings 
probably could have been used. The iron bar 
is bent to conform with the roof angle at the 
, 





A . peak, and bolted at the ends to triangular pieces 
of the plank which support a narrow horizontal 


Figure 2 platform on each side of the peak. If the mast 
A’' shows mechanical vibration when guyed , -— 
2/3 of the way up (free top and pivoted is to be right at the edge of the roof, don’t fix 
base). “'B’’ shows how a set of lower guys things so that the mast grows up through the 


stop the vibration 


center of the platform unless you have arranged 


vibrate mechanically with a ‘“‘half-wavelength to take the platform apart to remove it. One 
below the guys and a q irter-W ivelength dodge is to move one of the tron straps in 
ibove. By placing the second set of guys on from the end of the planks so that both straps 
third of the way up, th possible vibration ts will be on the same side of the mast 

reduced to almost nothing. Th top will weave Wood can be used in the construction of 


about as much as two or three inches, but no the platform in place of the strap iron, or two 


serious bending has been observed ladder-like arrangements can be built and bolted 


The guy wires can be made ready. In the together so that one ladder goes down one 
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from the base This will give you an idea of how the 
radiator ‘sticks its head above the land 
scape” (photo retouched to show detail). 
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Box used as base of mast at house peak. 
tern may not be as unfavorable as might be ex 
pe 1 WS&ZY does vet out very well on the 
i Mc. band, how and vave us this illustra 
on 
A chap f1 Akron, Ohio, recently moved to 
bber plantation in Liberia, ar-d put up a 
rig to keep in touch with the farnily. He is 
using the call UN2A (14,404 kc. with a real 
signal!), and a beam pointed across the U.S.A 


W8ZY has plenty of 


competition with other 1] 


kw. rigs on 14,397 kc., yet UN2A says that 
ther ROY nals cause no trouble even when 
copying s¢ veral hundred words of news from 
hot with only two ptuions: WI1LZ and 
WoCxXW 

On ten 1 rs, the pattern presumably has 
evera ol in ling so iseful ones at 
low angles. With 250 ts input to a T-‘ 
WS&ZY s to work plenty of dx, with good 
ports 

()1 ecel\ signal strength 1s better on all 
bands tha on anything se that has been tn 
ise. On the highest frequencies, ignition nots¢ 
1S rse than on a horizontal doublet, but the 
better strength justifies the use of the single 
antenna for all purposes 

The f 1 strength within the house ts rather 
strong, making it necessary to use some by 
Dass ndensers across lights. That would still 
happen, probably, if a horizontal antenna were 
ised over tl house. If a short, husky polc 1S 
ivailable in the yard, the mast could be mounted 
on that iV rrot tl nous¢ 

No on naking claims that this antenna is 
better than s Ked doublets, beams, etc. Yet it 
1s up in the clear where some power! can he 
radiated above trees and houses, 1t can be used 


on several bands, and it is not as unsightly as a 
pair of poles with a lot of guy wires all over 
the lot. And remember, 1f you ar¢ cramped for 
room, you can always go 
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THE DECIBEL 


The human ear ts less sensitive to a change 


in volume of sound as the intensity of the sound 


increases. Thus a thunderclap might represent 


several million times the audio power of a 
watch ticking, yet your ears can stand the tre 
mendous volume ol thunder and at the same 


time detect a watch ticking. Scientists have dis 
covered that the ear’s respons¢ to changes in 
sound intensity follows mathematical rules 

Relative audio powers may be expressed as 
For 


an amplifier is 10 watts and the input power 


power ratios instance, if the output power 
ol 
is 1 watt, we have increased the power level of 
the signal through the amplifier 10 umes. The 
output power divided by the input power gives 


the ratio of signal increase 


But our ears do not respond according to 
power ratios. So we have to change these ratios 
to sound units or decibels. Don’t be frightened 
by this term decibel—it is no more difficult to 
handle than ohms, watts, or any of the other 

rms you use e@very day In radio service An 


isy method of thinking in decibels is expressed 


thus: In terms of power gain in an amplifier 


A power ratio Ol is a 0 db gain 


A power ratio of 10 is a 10 db gain 


A power ratio of 100 is a 20 db gain 


itio of 1.000 1s a 3() db gain 


\ power fi 


A power ratio of 10,000 is a 40 db gain 


\ power ratio of 100,000 is a 50 db gain 


A power ratio of 1,000,000 1s a 60 db gain 
A power ratio of 10,000,000 ts a 70 db gain 


Studying this series of relations, you can 


tuickly see that the number of times 10 would 
have to be multiplied by itself equals the sig 


nificant figure of the decibel gain. But each 
decibel gain figure is 10 times the significant 
figure. Therefore, any gain ratio even though 


it is a billion, which ts 10 multiplied by itself 
9 times, needs only to have the 9 multiplied by 
10 to secure the decibel gain which in this case 
would be 90 


method of calculating decibels use the formula 


Those who prefer the logarithmi 


Power output 


Db 10 Log 


Power input 


ry ‘ ¥ } T HORDAE 


¢ 


Electrodynamometer is the longest single 


name used to any extent in radio 
* 
A conductor with unit resistance also has 


unit conductance! 


e 79 e 











Stays ul 
[ 
? t r wa 
» s aii 
t 
i 
1 
nif 
is} ia 


hitting, f[ [ 
FB 
hereror sé a 
ike. Suggests cm 
tne NG ] 
kor re 
qd } irtmMecn ses. I 
NG | i br 
1U} 
Office bt { 
model of f 
INT tl 
watts inj h 10OV 
INT o 
nt. so w 
ec! lissi] I 
MOY) disclos S 
Dit of b ( 
gure ] 


The Evo 





ution 


X 


~ 








=a 


Se 


== 
lon 





, ry 
a \ aACuUUmM | ube 


By W. W. SmitH, W6BCX 


I if 
n 

, 
} { 

i 

I \ 

} a 

sh 


\( 





not i 
ch, de 
¢ 
] 
ICa O11 
qd |@a 
; 1 
qd O 
to throw 
io tul 
i 
| 
t bas 























} 


Remembers about remark that tube should be remarks that the tub probably isnt any good 


pumped harder. Makes memo to put mort anyhow, and that even if it were good he 
ycttelr in the tubes ind mcrcas th size O} WOT Idn’t like it 
the envelope tO illow cool spot ol rlass at bot Adjustment department vets tired ol replac 
tom of tube for gases to collect on. President ing tubes and answering complaints, sO advises 
sends him memo never to use a preposition te ngineering department to make the tube hus 
end a sentence with kier so that the hams can run 300 watts input, 
Tube now handles 2800 volts without cel nd not just 300 Perrine watts input 
ebrating Fourth of July. Assistant Enginee: Plate is made larger to handle more heat, and 
notes new size of envelope and remarks that pacing is increased to raise breakdown and 
t is now large enough that 14 oling flanges I interelectrode Capacity at approximate 
were put on the plate, tl lissipation rat rated value. Proving laboratory finds tube okay 
could be raised to watts. “Improv 1’ NG-73 pt | late resistance now twice original value, 
makes its debut, sporting new corrugated-cat which is corrected by putting in a huskier fila 
bonated plate with cooling ff s giving tl t, now drawing 4 amps. instead of 114 amps 
anode the ap} rant OI a I Irne | irug-sto! it the same |] volts 
wate wearing flippers. Data sheet stat 
watts inf t now | missil 1 | in { 
ircuits 
Skroo Loos. W NUT tal antenna oft h . « Staff compli 
Perrine rig to show visitors ho he can draw ments itself on new 


oft a inch at ind blows NG » throug tube 
roof. Writes to factory saying tube sure enoug! 
NG’ all right. and asks why bother to put tl 
on” on “Novacon Does not think it 1 5 





sary to mention small matter of plate volta News leaks in through grapevine that Bray 
of 3200 and removal of antenr theon and Earmac are about to release a class 
WoAM writes in that tul ts very hot witl 4 audio tube with a transconductance of 4237 
OO watts mput, which 1 {| permMissi mpare 1 to 3879 mmhos. for the NG-73 
accordin y ratin Te) at notice that | Chief decides that too much plate 1S hiding 
has mixed uj ls on trick Don Wallop co the filament. Designs phantom grid struc 
changing scheme and is us eter coil o1 re to cut down shadow and raise mutual con 
10 (resulting in very high  ¢ ). as he has be 1uctal Research department brings in tube in 
ome fat hted from trvu tO point out t which no grid can be seen at all. C.E. compli 
visitors the trad rk on “O tenna ato} ents research di partment and then notes they 
hie teens arried things a bit too far by leaving out grid 
together. New Novacon high voltage rectifier 
_— 1 
2S ithode ray equipment announced; appear 
a, Be Sa Saaaet PI 
- 2 O an s suspiciously similar to the NG-73 
a i 
. * ie, even if it were Chief decides to quit playing with ghosts 
> } 1 
\ ee ae and leave grid structure as originally planned, 
nae eae nd to raise mutual conductance by putting in 


still more filament. New 8 ampere filament 


radiates so much heat that envelope melts with 





no plate input. Envelope glass changed to 
W4SOS writes in plate ready to melt at 25( otonex 
vatts input, but neglects to mention that tub President's son decides to build himself a 


was running self-excited on 114 meters. Aft ham rig using low level modulation with a 


mailing letter finds that the tube wasn’t on 114 pair of NG-73’s as linear amplifier Because of 
meters after all, because the tube wasn’t even omparatively low efficiency, finds that output 
oscillating. Decides to keep discovery to hin s limited by plate dissipation long before 
self and lets letter ride . maximum allowable plate voltage and plate 

W7RAZ forgets to remov hunt from m irrent are reached. Instructs dad to instruct 
liammeter. and writes very derogatory lett Ca to put flanges on the cooling flanges to 
about tube being over-rated. Visiting ham n increase dissipation rating. New NG-73 is an 
tices shunt and calls it to his attention, but RAZ nounced, more suited to low-level and grid 


e 8] e 











nodulation as dissipation rating has been raised 
Irom 154 o 165 watts, without change in othet 
haracterist s 

Letter trol Perrine states that at 4600 volts 
he finds it possibDI ) S00 watts input to 


a singk NG without tl piate gettin mucn 





| g pg 
more than a \ 1 red tf keyed witl light 
enough dots 

Engineering §staft mpliments itself upor 
new tube anda Cc I ) ision \ open nt 
ase of Old Crow. President opens letter fror 
field man advising him that what the 
need is a tube that will fill the gap between the 


NG-210 and 


new tube. Chief 


has idea for 


wl CT.DAIN if A} [ 

The Federal Communications Commissiot 
now requires that all amatcul } nones operating 
in the bands below 30 Mc. not be modulated 
in excess of their 1 lulation capability. The 
modulation capability of a phone transmitter 
rarely exceeds 90% ( on and the max 
mum capability of many amateur | nes be 
low 70% 

By modulatior pability is usually meant 
that percenta x I f [ ipDOve whict 
the transmitter beyvins to gencrat spurious 
sidebands which may extend out 50 kc. or mor 
on one or both sides of the carrier frequency 
Dhes« S| urious [ extraneous S debands ar¢ 
venerally termed sideband S| latter Th \ 

aus a tremendous ount of un essary 
ORM tO Sta ms WOTk | ljacent cna! 
[ 5 and i somet S neal tno sand Oo! 
Mies Lhes Same XCI 5 sid bands als 


an Cause Dad 10Ca 


ne source of sidet 1 splatter 1s 1 
I 

Hitt. Carrier shift | I ng to do with fr 

uency modulation or 5 ting OF th VEGHEe) 

of the cart Carr shift describes a shift 
n the ave amplitude of the carrier, which 
S suf posed to remain constant during modula 
tion. Carrier shift almos vays can be ident 
I 1 by a Chang in thn ] Diat rent drawt 
by the fin mplifier, whet! plate mod 
ted class ( Stave i 2 1 if d Stave oO 
lass B or BC ear tr. ampline Carrier 
snilt in Oo r at } € oO modulatior 
and is not necessarily ass ited with overmodu 


ition. In fact, a transmitter can be considerably 


any noticeabl 


Carrier 











om 











Dhe 


linear 


snift being present best indicator of Cal 


ier shift is a diode rectifier consisting 


f a 30 tube or equivalent used as a diode (grid 
ite tied together) and a 0 to 1 milliam 
diode rectifier is placed in series 
indicates the 


vith the meter which 


averave rec 


1 


If the 


tihed amplitude of the carrier. If carrier shift 
1S j resent the meter f ading will change slight 


during modulation meter reading in 


ases there 1s positive carrier shift. If the 
eter reading decreases there 1s ”egative carrier 
ft present. Note that the meter reading will 
sually, but not always, vary when the carrier 


for the 
It there 
to the 


S overmodulated The same holds (ruc 


{ riat 


plate current to the final amp 
} 
4 


liner 


Ss only enough rl excitation class 


YTic 


enabli the positive modulation peaks 


1 ] 1 ° 
100% modulation, and not beyond 


n both the positive and negative will 


peaks 
' , 
and little or no carrier shift will re 


This explains how some stations can con 


ntly overmodulate yet the Operator can 


fully maintain that the plat current to the 


mpiuher remains absolutely constant 


: 
An excellent pilot light for a soldering iron 
y be made by inserting a small resistance in 
ries wit tn powe! SU] } ly lin to the solder 
ny iron outiet Across this resistan a standard 
volt pilot light bulb may be connected to 


idicate when the soldering iron is connected 


I S1Z ne resistance 1s determined by th 
Ver onsumption of the soldering iron. In 
Cas f a 100 watt iron, which draws ap 

O late l ampere of current, a resistance of 
5 ohms ca} ible of passing 1 amper will 
sca voltage are } of al } roximately 21, volts 
A sh section Of wire from an old radio 
ul nt hneostat or trom an old electric toastet 
erve as a resistance. The wire may b 
und on a strip of bakelite or on a round 
from which it may be removed in the 

rm of a spiral spring 
[he drop in voltage will not seriously cut the 
thciency of the soldering iron but does pro 
le ample current for the pilot light. The pilot 
will only light when the soldering iron is draw 
irrent through the circuit. (See diagram. ) 

By xpecril enting with various resistances, it 1S 

ossib! to mak¢ simple pilot lights for flat 


ms. toasters percolators, and other household 


which may otherwise be left con 


| anices 
+ : 


ed {tora long tim< 
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FREQUENCY k-4 4 FREQUENCY 
T 
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Figure 1 


There can be no doubt but that most begin 


ners in amateur radio today are attractcd by 
the idea of voice communication. Formcrly 
the whole idea of communicating at all was so 


new to most people that it made little ditfe 
whether the method utilized voice or the 
the 


all-wave broadcast receivers has 


cence 


Continental code. Today, however, wide 


spre ad sale of 
brought an entirely new crop of beginners into 
the 


stations through 


fold who have listened to amateur phone 
their The 
age of this type of newcomer averages probably 
10 to 12 
a few years ago who usually consisted of 
turn of 
finds learning 


all-wave receivers 
years older than the beginner of only 

boy 
mind 
the 


of school of a mechanical 


This older type of be 


ave 


yinnel 


code somewhat more difhcult than the young¢ 
beginners did, which also partially accounts for 
the wider interest in phone among beginners 
today 
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nnique 
However, the principal reason for the wider 

interest in phone the b un 

doubtedly to 


phone technique which have occurred in the 


among eginners 1S 


due the vast improvements in 


last few It is a fairly simple matter to 


160 


yCars 
construct a 25 to SO watt high quality 
meter phone today for less than a hundred dol 
lars. Such a] shone transmitter can be purchased 


ready for use for about two hundred and fifty 


dollars. Good superheterodyne receivers are 
also available at around fifty dollars or less 
Another attraction to the use of phone lies in 
the fact that it is an activity that can be more 


or less shared by the y.l.’s of the family 

The fundamentals underlying the operation 
of a phone transmitter are not particularly com 
plicated when analyzed in their logical order. 


we : cal TPS oe . 
Microphones and Voice Frequer 


Amr 
Aiib 


A microphone ts a device which transforms 


lifiers 


the successive compressions and rarefactions in 


the air caused by the vibrations of the vocal 


R. 


1ony lor the 





| 
Newcomer 


the 
current 


ot 


electrical 


cords speaker's throat into a pulsatins 


The 


strictly, the variations in the electrical output of 


pulsations, or mor 


the microphone, are usually quite small and 
yY 4 


thus must be amplified before they can be used 


This process o! amplification takes place In on 
| 


Or more vacuum tubes connected in cascade 


A vacuum tube amplifies by reason of the fact 
that applicd to the con 
trol electrode (grid) causes the controlled elec 


a small electric current 


trode (the plate) to release an exactly similar 
though magnified, electric currcnt to the output 
(load) circuit of the amplifier. If the output of 
the voice frequency amplifier were suitably con 
nected to a loud speaker or telephone recci\ 

the electrical turned back 
into Variations 1n alr pressure which constitute 


impulses would be 


1udible sound. Thus far we have described 
similar to the one 


York and San Francisco, 


telephone circuit essentially 
between New 


ample. 


for ex 


It might be thought that merely by amplify 
sufficiently the 


them to 


voice currents and then ap 


Ing 
antenna n ( 


plying an ght be enough 


This IS 
known 


allow voice radio 
the several 
the of runs from 


about 50 to 10,000 vibrations per second. Thus 


communication “a 


not case for reasons It is 


that range voice vibrations 
the electrical equivalent of voice vibrations is 
an current 
alternation is in the 
range (50 to 10,000 cycles per second). 


fore anyone 


composed of alternating electric 


whose frequency of same 

Be 
a radio wave it must b« 
C(ransmitting antenna 
It has been determined that the efficien 
cy of radiation from 


can hear 


radiated from the into 
space 
a transmitting antenna tn 
the 


and is far too low to 


electric currcnt 
allow any ap 
preciable radiation at the voice frequencies. Al 
the of the transmitting antenna gocs 
down as the frequency goes up and therefor« 


creases as the frequency of 


Increases, 
so, Size 
the cost of an efficient antenna becomes less as 
the frequency of the radiated electricity goes up 
Thus it becomes necessary to change somewhat 
the original voice frequencies which were im 
pressed by the microphone on the voice fre 
quency amplifier into a considerably higher fr 
quency in order that power 
may be radiated from the transmitting antenna 


enough electrical 


to be picked up by the distant receiver. Instead 
of directly changing the voice frequencies to a 


higher frequency by some process ot frequency 
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nuluplication which would involve many lifh er trequency may pass, though signals of any 
1 simpler process is used han the desired frequency are rejected After 
tne desired signal has been selected and ampli 
hed through various vacuum tube amplifiers it 


ulties, an 
4 constant. high frequency alternating cut 


ent is generated by an oscillating vacuum tube 


Tt frequcnc| I scillation is usually that s demodulated by the process known as detec 
1C CQUuCHICY Ul USC litle U idl ‘ 


which it is desired to radiate from the antenna on. This process separates the voice frequer 
800 kilocycles y waves from the carrier wave, eliminates the 


arrier wave and passes the voice frequency 


ind might pb fOr xampile 
which 1s in the 160 metct band of amateur fr 

Then th mplithed ve trequencies vaves On to a voice frequency amplifier to be 
jUCTICICS cn 1) UN pied 1c¢ Ql Cit { 


, ~ ,c741 rn] y é y ‘ 
are mixed, by the process known as modulation igain amplified to a value great enough to ac 
t hetcrodyning, with the 1800 k rvier sO 1ate a loud speaker. That is all there is to it 
) ICTCT OC Philip’ V 1} \ ( 7 dé S 


hat the wa plitude of dl 800 kc. carrier wave In figure 1 is shown a block diagram of a com- 


lete iOop e circuit from microphone to 
s varicd up and down about an average valu C radiophon \ om croft 


oud speaker 


nm €xact ac ordance with the variations in sound 
pressure that the operator's voice impressed on There are certain rules which must be ob 
a: aealiaaiiniliaien Thus the 1800 kc. carrier served in order to get good results from a ra 
wave is said to be modulated by the voice fre liotelephone transmitter which will be briefly 
yuUcNcics 4 voice tone of 400 cycles per se yutlined here 
ynd. for example. causes 400 variations in th Vhe microphone and voice frequency am 
amplitude of the carricr wave per second, A plifier must not change the voice frequencies in 
weak voice tone applicd to the mike causes a iny way. Anything taken away or added to the 
small variation in the amplitude of the carrier VOICE Irequency waves constitutes distortion 
A loud voice tone likewise causes a large varia Frequency distortion occurs when the various 
tion in the amplitude of the carrier. These va mplex voice tones are not amplified equally 
riations in tl im plitud tu arricr Wavy well and tones of certain frequencies become 
ire alternate increases and decreases in th ul Am} litied more than others. This destroys the 
ier wav \ given increase in the carrier am riginal relationshiy between the amplitude of 
p] tude abov tt resting value must always | the various tones and overtones constituting the 
followed by an exactly similar decrease below riginal sound impressed on the mike 
the resting, or average value [he upper limit The other common type ol distortion is am 
of modulation occurs when the voice tone caus tude, or harmonic distortion. Harmonic dis 
the carrier amplitude alternately to doubl tortion occurs when the output of the voice fre 
ts resting value and then go to zero meal the juency amplifier contains voice frequency waves 
succeeding half o Any increase in modula that are generated in the amplifier or mucro 
tion beyond this point results in overmodula phone itself, and were not present in the orig 
tion of the carrier wave, which ts undesirabl nal sound impressed on the mike. Harmon 
because it causes unt ssary interference witl listortion makes the reproduced voice sound 
ther radio services fuzzy or harsh and makes the voice sound 
Thus w me t nclusion that there innatural as well as reducing the intelligibility 
s a detinite relations! | between the resting, of t the transmission 
normal, amplitu le of the carrier wave, and th There are other faults that can affect a phone 
implitud of the voi frequency waves whicl ransmitter Non-linear modulation 1s a fault 
modulate that carrier. Thus any phone trans of the coupling circuit between the last voice 
mitter must be designed and built so that the frequency amplifier and the carrier frequency 
amplitude of the voice waves bears a definit: amplifier to which the modulation is applied 
relationship to the carrier amplitude, for best It can also result from improper adjustment of 
nodulatior the modulated carrier frequeng amplifier. The 
result of non-linear modulation is harmon 
In the 1 ver tl process venerally described listortion 
ibove is reversed. | modulated carrier wave Chere are other faults that can affect a phone 
Ss selected fron imony the many thousands transmitter. Non-iZ/e@ar ni dulation is a fault of 
¥ Carricr waves on the air by the process knowt the coupling circuit between the last voice fre 
is tuning yuency amplifier and the carrier frequency am 
A selective tuned circuit is simply a_ filter plifier to which the modulation is applied. It 
vate through which signals of a desired car in also result from improper adjustment of 

















he modulated carrier frequency implitier. The 
Sult Of nol near modulation is harmonic dis ; 
The constant nec 
Ot On : 
- adiot lephony to 
( is usually a fault of the modulat | 1 thin 
; asily ontused things 
d carricr frequency amplifi f th 1 f 
d ’ ‘ ul to resort to 
mplitude of the cat outy locs not st W/L FC 
I LFG 
' , 
ibsolut mstant, tl VC! umplitude shif Phis is pretty bad 
the ) down ( I | itt uses | 7 wt } the Stat 
y y ou I Nn ) O Servi tually in Conn 
ue tO What Is Iecband o ORM, that's a 
< 
irr al a UV LIS ; mands are not suc 
on OF tT) I ( How about 
wn ' lost scs 
. INSVIMIU tu Ol rDOSCS and IS 
} I il iplitud l word Jus 
yT } | od | \ V¢ is TO | has [ n I 
at { { t is, th I ndline telegrapt 
er a | } { ] nan uy} ( 
1 ( t { t ) r \b f 
: ‘ ‘ DYRON 
/ nm the tt ARLI 
: , 
\ ' ! Iliad il Ol ite \ UD ID 
. pw 
Ol Ni | | ydula 0 
NE 
This ft in SSaTy nt I nee 1 l (JEORGI 
Ss romecdicd provin | sO betw HENE 
n OS ( nad tl mri i 
on ’ | laCUl illy al 
l au S USUd St mmo 
4 + ] 
) SSI ( ! In 
1 VO rect rent pow suppli S UuS¢ 
It ( 
ff it O i plifters us 
n the t | of sive ca Names of cities 
rier noise (O Mast veak sounds applied [Oo caus ; 
tl 
the 1 ophon AAS e€ upl imit Ol loud > 
I 
' ; wc 
ICSS IS tl pomt of LOO% modulatiot 3 uu od 
Tt the ul I Owe! { S t by the carriet one that nN 
1O1S I} SSIVE ( oie cuts dow! arlicst phon 
he it the phor ransmitter. T] 
Van 
I l\ tt S Lddity filtcrs in tl Boy 
i | 1 \ Ip] ly S ( S 
Doc 
* FAS 
Fox 
CGsEORGI 
HAVI 
ITEM 
&® 
we 
Ae VT, ND, GA 
Ad * 
a) ® breviations on 
@@) Most of the 
y * 
NX if assign 
= = 
RoF canes The Ist Call 
VENTR Qui 
/ Country embracit 
| tion of the U.S 
= J 
4 ' 
sections. The Ist 




















HIATIY 


{ 
1 Ol 


using words in amateu! 


clarify call letters and othe: 
yrced phone ama 
hand whittled 
Florida 


use it Names two states 


has fe 
devices such 


Georg! 


Rid 


is 


beca 

ion might be, whereas it is 
cticut. Of cours if there ts 
nother story. But the amateur 
ha | yet 


topla 


state names tor such 


! 
some sort of non-mislead 
rOr a Sstartcr, here 1s a code 
ore or less common use in 
1 OMCES 
) N SUGAKH 
N( [OM OR 
COl [THOMAS 
MARY UNION 
\ MAN VICTO! 
()¢ N WILLIAM 
ETE! X-RAY 
YUFEN YALI 
RERYT ZERO 
n¢ thcial about such a code 
SE Sé e variations A rew oO 
ire 
[ Et YOUN 
N \ YORk 
hor ver, Would appeal tO D 
i 
mfusion st as with those ol 
K hal ode heres an 
Ss been in Occas'Onal Use SIN¢ 
14 \ 
] SAII 
KIN [ARI 
LOVI L NIT 
MIKI VICE 
NX W ATC! 
OBO! X-RAY 
Put YOKI 
O ACK ZI 
Roror R 
> 
and DC are the only radi 


the map ot the U.S 


W6 calls starting with the let 


d to Navy met 
e 
\rea is the only one tn th 


ig an entire geographical SEC 
sidebands” in othe 


Nx England 


th 
s entirely 


WM no 


W 


85 « 











Resonant Harmonics 


) 
ngth : d 
7 (x 1® 
SOAK) 7 YA 
700 7 Y 
i} ~i 
OK ~ (K) 
+ Yy » 
) 
+ () ™ 
; ] na + 
nH} + 7 
} 
) 
) 14 R&R 
~ yn 
2 79 
(4) - 
) 14.100 IR Q 
) nm” } 
+ ZU) d ; fy 
) 1 2) 1 2OK) 
) 4 4) 29,554 
~ 28 OOO ++ 
D2 (Hh) » 
AQ (Ny ) 5Y 
) y 
” f 
i nH) 
) 7 (Kx 
) 
, 
I 1) 
t Thi Hoint 
} i » 
: 1 Ir Rn yn y 
) eri I ! 
} } f _. 
) Wi 
r | fia yy ) 
rn 1 f f ( 
f O 
f tf { - | 
nd r Actua 
n h ré I 
. () k | 
(K ) Or 
F is y in k \ K 
f { rl il 
tl I nna in! 











O} 


=} 


for Various Wire Lengths 


>) 

} 
Q7 
YH 
a) 

ele, 
1) 
) 

621 

7 

) 

1”) 

7 

) 

QY 

§ 64 

A(t 

Q 34 

( 

)R 


Radiation 


Resistance 


Antennas 





> or 
OL) 
) i 
/ 
»? 
( 
) ). 
( ) 
) 
) ) 
ed ) 
+ 
) 
) ( 
) 
( 
) 
VAe) 
8) 
1 
f 
6.8) 
168 


63.800 
H (KH) 
66.330 
14 
i140) 


6/7 


of Harmonic 

























































































Dimensions for Matched Impedance J, T, Q. 
Single-Wire-Fed, and Collins Antennas 
Quarter wave Half wave Lis. from end of rad- 
Frequenc feeder sectior Radiator feeder tap 
in 234 95) 167.4 95) 169.2 
Ne cVCiIes N | 
I | 2 | 
S A TC é | 
3500 66’ 10’ 133’ 7 AR” 4 
3600 64’ a QQ 1() 16) &” 
3700 63 2 126° 4° iS’ 7 
oS) 61" 6 123 1’ 6’ 
| 
3900 ih ig 19° 10 i. 3 
| 4000 58 5 116’ 10 42’ | 
| 7000 oe 5 GB 9° ya 
7050 ag 66’ 4” 2 a lad 
7100 Kg ig 65’ 10” a 6 6o 
7150 32’ 9” 65’ 4 aT 
7200 32 6 64’ 11” A a 
7250 ‘ae 64 6” a 
7300 32 64’ aa le 
| 14,000 16’ 9” ay 5° Zt" 
14,100 16° 7” cS ae 12 
| 14,200 16’ 5 32’ 11” 11° 10.5 
| 14,300 16’ 4 a GY ti’ 9” 
14,400 16’ 3 32’ 6” ll’ & 
28.000 100” 16 8.5 Je 
28 SOO QR 4” 16’ 5 ‘a 
| 29.000 06.5” 16’ 1 70 
29.500 04.8 15° 10.5 69” 
30.000 93 ] Zz 68 
| —— —————— ~ _ KS — ene 2 - 
6,000 SO 100 36 
7,000 19 2” O08 4 35.5 
8,000 18.3” 06 35 
59.000 7 4" 048 34.5 
60,000 16 93’ 34 
Ouick-reference guide for determining radiator and feeder (matching section) length 
for the J, T, QO, and Multiband antennas Also for determining the proper point at which 





to attach a single-wire feeder for optimum results for one-band operation. For operation 

n more than one band, the flat top should be cut for the highest frequency band and the 
single-wire feeder tapped one-third of the way in from one end, disregarding the figures 
given in the right-hand column of the above chart. The antenna will then work equally 
well on several bands with but a slight reduction in efficiency 
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sible peers yf spurious frequencies and 


, instability. 
Many of the receiving type pentodes can be 


secon 


used as radio-frequency oscillators and as drive: 
tubes for larger pentodes. ‘Types 2A5, 41, 42, 
47, 59, 89, 6OL6 and GLOG are all suitable for 


CONTROL GRID 47 PLATE fr 








RF 


~ 
CRYSTAL 
-04 MFO 











MINIATURE 
LAMP R.F. 
CURRENT 
INDICATOR 








Figure 2 
Circuit of crystal-controlled 
pentode oscillator. 


this use and the two latter types will handle 
sufficient power to function as final amplifiers 
in a low-power transmitter The RK-25 is use- 
ful also as an oscillator and r.f. amplifier 
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This listing brings up a question as to the 
relative merits of receiver type tubes as com- 
pared with a tube like the RK-25. In most 
receiver tubes and in fact all of the receiver 
types listed, the original design was based on 
audio power output usage, For this purpose 
the screen grid was made necessarily Coarse in 
pitch. Such a screen does not provide a perfect 
capacity shield between the plate and control 
grid of the tube. Tubes such as the RK-25 and 
the similar RK-23 (2.5 volt heater) were de 
signed for radio frequency rather than audio 
use and they have a screen grid which provides 
a really effective electrostatic shield between 
plate and control grid. For doubler use, oscil- 
lation trouble is not a factor and the tube with 
oor screening will operate satisfactorily. In 
suffer service where the tube functions as 4 
straight radio-frequency amplifier with the in 
put and output operating at the same frequency 
the grid-plate capacity can cause trouble if it ‘s 
of appreciable value. Under this condition, the 
receiving type pentode falls down and will not 
provide operation without oscillation unless 
neutralization is used. The choice of a tube for 
escillator, doubler and buffer use will be dic- 
tated by the amount of power needed and by 











the flexibility desired in the transmitter. If a 
tube must function at one time as a doubler and 
with transmission on another band as a direct 
amplifier, it is best to use a tube with good 
internal shielding made especially for the 
purpose. 


The matter of shielding is important in any 
transmitter and particularly in one using pen 
todes as direct amplifiers with no neutralization 
In the transmitter using triodes, neutralization 
will counteract, to a certain extent, the coupling 
between input and output circuits other than 
the internal coupling which exists between the 
grid and plate of the triode. In an amplifier 
stage using a well shielded tube, however, it 
might be assumed that no precaution need be 
taken to prevent self oscillation. It is only 
necessary to examine a receiver to come to the 
conclusion that some degree of shielding is ab- 
solutely necessary if coupling between the input 
and output circuits 's to be avoided. 

Figure 1, is shown as an example of shield- 
ing which should be employed as a minimum 
if the driver tube operates on the same fre- 
quency present in the output circuit of the 
driven amplifier. The plate circuit of the 
driver, whether it be link coupled or capacity 
coupled to the driven stage, is a part of the 
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Figure 3 
Crystal-controlled pentode oscillator 
in tritet circuit. 


grid circuit of the driven stage. If the plate 
coil of the driver is within the field surround- 
ing the plate of the driven tube or the field 
surrounding the plate tank of the driven tube, 
some reaction is bound to be present and it ts 
likely to be detrimental whether the coupling 
is such as to provide either regeneration or de- 
generation. The pest policy is to shield the 
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wer output will increase until a point is 
hed where the screen voltage is at or near 
inufacturer’s rating for the tube. Above 

is point it will be found that the power out- 


no longer rises but begins to fall. 


The effect of excitation can be measured in 


two ways. The first is by che amount of screen 


rrent nowing ind the s cond by the amount 
plate current which flows when the plat 
k circuit is not tuned to resonance Obv1 


sly the latter method should not be used be 
} 


e tf norm hign voitage on I plat 
har frilly lar t rr tr ft 
1uS 1 Narmirully tary” pia u Nn ) 
f citation is norn Ihe screen 
nt check 1s norn n every way and tells t 
il] story. In any of the circuits shown, it will 
e noted that the screen grid of each tube ts 


pL 1¢ 


assed to ground or to cathode. The screen 


rtional only to the screen voltage, the contri 
1 bias and the r.f. voltage applied to th 
ntrol orid It is € sily possible to guage 


le or tetrode to the point where with correct 
ntro] orid bias (— 7 volts ie TS volts) 
screen current is normal It is generally 
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Figure 5 
Final amplifier circuit using power pentode. 


ther excitation or screen voltage is too great, 
Output power falls These two factors are 

portant and, along with = shieldin they 
Id | membered 














It is reasonable to say that tetrodes and pen- 
todes offer more flexibility and higher efficiency 
in the amateur transmitter than can be had 
using triodes. At the same ume it must be 
said that the pentode or tetrode calls for more 
attention in making initial adjustments and in 
setting up proper operating voltages. If trouble 
is encountered with pentodes, the trouble is no 
more complex than in the case of triodes. The 
fundamentals are the same and the solution ts 
no more complicated 





An understanding of 
the fundamentals as we have tried to set them 
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Figure 6 
Double ended final amplifier using 
low-power pentodes. 


down will enable the amateur operator to get 
the most out of his transmitter. 
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Figures 2 through 
operating circuits 


show typical pentode 
While these are familiar to 
most amateurs, either through the reading of 
Rapio and other amateur publications or 
through actual use, some comment on each may 
be worth while 

A typical straight pentode crystal oscillator 
is shown in Figure 2. While the tube shown 
is a 47, the circuit performs well with any of 
the other receiving pentodes. The 47 has some 
advantage as a filament type tube over heater- 
cathode types because the input capacity is some- 
what lower. This advantage may be useful in 
higher frequency circuits made possible by the 
introduction of crystals cut for oscillation at 
frequencies as high as 14 m.c. The addition 
of a miniature lamp as a crystal-current indi- 
cator is worth while and useful in adjusting the 
ircuit voltages to provide maximum output 
without damaging the crystal. The lamp which 
is recommended is the Mazda 6.3 volt, 150- 
milliampere dial light. It is identified by a 
brown vlass b ad holding the tiny support wires 


which carry the filament. The lamp ts incan- 


descent when the current 1s .150 ampere. It 
is a simple matter to calibrate it for lower values 
of current with one of the station meters, a 
rheostat and 6.3 volts of d.c. from the station 
battery or the battery line in an automobile 

Figure 3 shows the conventional tritet oscil 
lator, which is widely used with transmitters 
Operating on several bands. This oscillator is a 
strong producer of harmonics. Type 59 tubes. 
if selected for r.f. use, are good oscillators but 
a special tube made for r.f. use is preferred. It 
will be noted that the crystal-current indicating 
lamp is shown with this circuit also. The lamp 
is a great aid in adjusting the excitation control 
(cathode tuned circuit) to a frequency where 
the crystal will receive th< proper amount of 
excitauon and no more. One position for a key 
is indicated by the mark X. Breaking the 
cathode circuit at this point provides clean-cut 
chirpless keying and does not endanger the 
heater-cathode insulation because the cathode 
voltage with the key up is less than 100 volts 
Normal current values are shown for the tube 
in oscillation 

Figures 4, 5, 6 and 7 show pentode ampli- 
fiers in single-ended and push-pull circuits us- 
ing low, medium and high-power tubes. As 
in Figure 3, the approximate normal currents 
for the screen and plate circuits are shown. Grid 
bias is shown derived from grid-leak resistancc 
alone for phone operation and from a combina- 
tion of a grid leak and battery for c.w. This 
latter method calls for only 45 volts of negative 
battery bias which is sufficient to cut off the 
plate and screen current while the key is up. 
Failure to secure complete cut-off can be traced 
usually to poor regulation of the screen voltage; 
that is, to a large increase in screen voltage 
over the normal with the key up. 


RK-20's OP RK-28's 




















Figure 7 
Double ended final amplifier using 
power pentodes. (See Figure 5 for 
Icg, Isg and Ip values.) 
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How | sonal e Sound: 


In order to answer this question it 1s neces 
Sary to carefully defin« what 1s meant by sound 
Usually sound ts defined as the sensation pro 


duced upon the ear by the vibration of ait 


| articles although vibrating § das ppl ag te 
other parts of the body may also produce the 


sensation of sound. With this definition as 
basis it is at once obvious that the loudness of 

given sound will vary with the individual 
ind that we are primarily concerned with the 
objective characteristics of the air particle vi- 
brations such as frequency, amplitude velocity, 
etc.. only as they are effective in inducing an au 
ditory respons 

A difficulty is that a given vibratory condition 
induces a different response in different indi- 
viduals. This difficulty can be to some extent 
overcome by testing many different persons and 
determining the characteristics of the average 
or normal individual and relating them to the 
objective characteristics of air particle v1 

Although the law of auditory response to a 
stimulus of constant frequency is approximately 
logarithmic, there are substantial departures es 
pecially at the higher sound levels. Furthermore, 
as is well known, the intensity of a sound which 
can be detected by a given individual varies 
markedly with the frequency, the greatest sen 
siuvity of the human ear being in the neigh 


borhood of LOOO cycle Ss P rs nN | Indeed rew 


persons can detect a pure tone having a fre- 
quency below 30 cycles per second and the 
range of hearing rarely extends as high as nine 
octaves abov tnis TI ffect of U sur 
rounding noise le tl Or n of 5 
tener and other factors, also aff pparent 

udness of sounds s \ tem based 
ntirely upor I pi VSi rf ffect becomes 
so compli 1 as to be impract 

It 1s possibl. however, to express the char- 
acteristics of the vibra \ n of air } { S 
in such units that their numerical value will 
approximate the 1 sulting sensation of loudness 
closely enough to be usefu nd, mor ver. DEC 
simple enough in their der mn to be readily 
usable Such units should be proportional to 
the logarithms of the numerical values of the 
corresponding characteristics sit this is tl 
simplest function approximating the relation 

P} 


- £ 
ship between sensation and stun 


The American Standards Association has pro 


From an article by C. H. Tower, The Brush Di 
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xosed the use of 1 x 10 microwatts per sq 
cm. as the unit of sound intensity. At 1000 
cycles per second this is close to the average 
threshold of hearing, being a trifle below if 
although perceptable to many people 
under good conditions of hearing. Intensity 
is a characteristic of sound waves which can 
be measured without great difficulty and is re 
lated tO most other characteristics of sound 
waves such as pressure, velocity implitude, etc 
by simple equations 


Since the decibel scale 1s essentially logarith 
tne sound intensities are exp! ssed In 
decibels referred to the preceding proposed 


standard as a base. the results correspond suffi 


ciently well to th vudit ry sensations produced 
to Dé practi lly useful The eftect of frequen 

s outside the audible range can be overcome 
by limiting the frequency range of response of 


the measuring apparatus 

Since the unit “microwatt per sq. cm has 
the dimensions of power, any valucs may be 
converted into decibels. Values of microwatts 


corresponding to various decibel 


| ; are given in the fifth column of the table 


In the design of acoustical apparatus Or in 
t 


neasurement of sound inten 
sit t is often desirable to know the difference 
of pressure in the medium caused by the sound 
waves, or even the actual length of the excursion 
or travel of a vibrational particle of the medium 
Here again there is a definite relation, and the 
\ s corresponding to various decibel levels 
nint second column of the table 
Similarly the relationship between decibels 
velocity is apparent, and cor 
responding values are given in the third column 
I These values are r.m.s. values and 
f maximum values are desired the figures 
should br multiy lied by 1.414 
tual amount of movement (excursion) 
of ir particles may be obtained by multiply 
the average particle velocity by the time 
TI particle excursion for a frequency of 1000 
cycles 1s given in the fourth column of the 


In order to aid in forming a mental picture 
of the values involved and to assist in relating 
to various familiar sounds, some sound 
effects are listed in the first column of the table 


opposite the corr sponding characteristics and 




















ACOUSTICAL LEVELS 
Ras hid | te 4 4 tuk 
Various Noises a1 Sound Particle Movement Sound Power 
Orchestral Effects Pressure Velocity of Air Intensities Level 
Dynes per Cm. per Millimeters at Microwatts Deci 
Sq. Cm. Se 1,000 Cycles per Sq. Cm. bels 
Threshold 0.000204 0.00000 9 99 » } 10 0 
0.000363 0.0000089 3.65 x 10 3.165 x 10 5 
0.000645 0.0000158 7.00 x 10 10 10 
0.061146 0.000028&1 1.25 x } , 165 x 10 15 
Whisper 4’ from source 0.00204 0.000050 2.22x 10 10 20 
0.00363 0.000089 , x 10 , 165 x 10-* 25 
Soft Violin 12’ fron 0.00645 0.000158 7.00 x 10 10 30 
source 0.01146 0.000281 L.25 x 30 3.165 x 10 35 
0.0204 0.000 2.22 x10 10 40 
0.036 0.00089 3.95 x 10 3.165 x 10 45 
Bell F4 160’ from s ree 0.0645 0.00158 00 x 10 10 +0 
Ordinary Conversation 3 0.1146 0.00281 Pe wt 3.365’ = 30 ao 
from source 0.204 0.0050 2?.22x 10 10 60 
0.363 0.0089 3.95 x 10 +165 x 10 65 
Bell F2 160° from source 0.645 0.0158 7.00 x 10 10 70 
1.146 0.281 1.25 z.i0 3.165 x 10 75 
Full Orchestra 
Bell F4 6 from t 2.04 0.15 4a x 30 10 80 
3.63 0.089 3.95 x 10-* 3.165 x 10- R5 
6.45 0.158 7.00 x 10 10 90 
11.46 0.281 1.25 x 10 0.316 95 
20.4 0 2.22 ¢ 38 1.0 100 
Bell F2 6 from source 
36.3 0.89 3.95 x 10 3.165 105 
Thunder 64.5 1.58 7.00 x 10 10.( 110 
Hammer 2 from source 114.6 2.81 1.20 2 10 31.6 115 
204 .0 2.22x 10 100.00 120 
363 8.9 3.95 x 10 316.5 125 
Threshold of pain 64 15.8 7.09 x lf 1000.0 13¢ 
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I ntrod ibe with e base pins of the Type 913 fit the uni- 
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Figure | 
The type 913 midget cath- 
ode-ray tube. 
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PIN ANODE N22, D€FLECTIN . ? 5 
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PIN 4-DEFLECTING PLATE ' a WITHIN 
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_BOTTOM VIEW OF BA 


Figure 2. Pin connections for the type 913 cathode-ray tube. The shell connects to pin 1. 


by means of a clear celluloid or glass plate nected in series with one or both of the d 
mounted in front of the viewing screen. Where flecting plate-resistors (at pan marked “X 
4 separ. ate dx pow f supply is used for the elec- in the circuit of Figure 1) The polarity of each 
trode voltages it is recommended that the shell control voltage should be such that the spot 
be grounded, rather than the cathode terminal can be shifted in the desired direction, or pret 
With this method, which places the cathode and ably, in both directions so as to provide a pat 
heater at a high negative potential with respect tern-centering adjustment 
to ground, the shell need not be insulated from The high voltage in the filter circuit is dan 
the chassis and the high voltage can more easily gerous, and care should be taken in the design 
be made inaccessible If the shell can not be of the oscilloscope to prevent anyone from com- 
connected to the chassis, as is the case where ing in contact with hot leads or parts. Mor 
the Anode No. 2 voltage is obtained from the over, do not touch any part of the circuit with- 
power sup} ly of a receiver or amplifier, dc. out first turning off the power supply switch and 
blocking ciepeies must be inserted in the dischareing the filter conaenser by shorting it 
signal input leads to both sets of deflecting to ground. 
plates. so that the anode voltage supply cannot The values of the resistors in the bleeder cir 
be shorted by the signal circuit These blocking cuit should pl ferably be sah that the total 
condensers are designated as C,, C, and C, in bleeder current is 2 or 3 milliamperes. If the 
the essential circuit for the Type 913 tube, total bleeder resistance is of too high a valu 
shown in Figure 4 the spot on the screen of the tube will persis 
for nt seconds and in consequence is apt to 
‘uit Pointers damage the fluorescent coating. A great deal 
dependent upon the amount of capacity in the 
In order to maintain deflecting plates D, and filter circuit, and if the spot persists after the 
D,, at essentially the d.c. potential of Anode No power has been turned off, the spot should 
each of these plates should be connected kept moving by means of a sweep circuit con 
through a resistor of one to ten megohms to trolled by a separate power switch. Since it is 
the Anode No. 2 socket terminal, as shown in necessary for the same reason to maintain the 
Figure 4. This arrangement permits a choice of spot in constant motion at all times during the 
resistor value such that the electron beam ts operation of the oscilloscope, the use of a sim 
not distorted by d.c. potentials built up on the ple sweep circuit will take care of both problems 
deflecting plates. If, during operation, the zero Of course, the spot can be removed from th« 
axis should be permanently deflected, it is usu- screen before the power is turned off by turning 
ally because the beam current is too high for the spot intensity and focusing controls to their 
the resistors used The beam current should minimum positi ns Th objecti on tot this met 
ordinarily be kept low. In cases where the flu od is that one may forget 
orescent spot is off center, a variable d.c. bias Focusing of the fluorescent spot is controlled 
voltage of the necessary polarity should be con by adjustment of the ratio of Anode No. 2 volt 
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oul tI ty] Ji5 tube, usiny as 
sis Of the design th ircuit of Figure 4 
this circuit is not complete in itself, all 
ed | dded is a small power transformes 
ver type u ible of supplying ay 
itely 0 to Od volts to the filtes 
1 having sepa h sup] ly wind 
or tl 13 anday 1-V half-wave 1 
| omplete unit can built into om 
ibinet, or mounted on one of tl 
rf K Panels 
| sing an 885 tub ncon 
ply a small transformer pplyin 
QO volts a may b 1S d I de- 
is f ssentia Of cl ht SW 
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Figure 5 Figure 6 


The r.f. voltage alone will produce a straight 
verucal line on the screen of the cathode-ray 
tube. The addition of an audio voltage from 
the output of the modulator, and fed to the 
horizontal-axis” plates of the 913 tube through 
terminals, will produce a 
pattern on the tube screen having the appear 


the ‘external sweep 


ince of an isosceles triangle and having uni- 
form shading on all three borders 


Teal wen 


ipeZoladi t 


A photo of such a pattern is shown in Figure 
9. This ts the appearance of the pattern on 
should expect when all units of the transmitter 
ire properly adjusted and the r.f. carrier is be 
ing modulated 100 percent. It should be no 
ted that the pattern is close to being a perfect 
triangle, has uniform shading and straight lines 
Any departure from this general appearance ts 
in indication of improper adjustment or the 
presence of undesirable operating conditions 
The proper interpretation of changes 1n_ the 
shape or shading of this basic pattern is all chat 
s necessary for the purpose ot disclosing any ol 
he more common forms of transmitter ills 

The easiest way to become acquainted with 
the various shapes of pattern that are obtained 
inder various conditions of transmitter adjust 
ment and operation is to purposely carry out 
ncorrect conditions of operation. Try as th 
first experiment the picking up of the audio 
voltage from some intermediate stage in the pre 
amplifier rather than from the output of the 
modulator Since the audio voltage at most 


Figure 10 


Figure 9 


Figure 7 


Figure 8 


points other than the output of the modulator 
Ss Out of phase with the audio env lope of the 
r.f. carrier, such an out-of-phase voltage applied 
o the tme-sweep circuit of the cathode-ray 
tube results in a distorted pattern folded over on 
itself, as shown in Figure 6. The conditions of 
transmitter operation are still correct, and the 
pattern still retains somewhat the same aspect as 
the basic pattern shown in Figure 5, except for 
the addition of the “image.” Should such a 
pattern develop under proper test conditions, it 
would indicate an out-of-phas¢ condition, or 


might well be hum modulation 


If the r.f. carrier is overmodulated, the basic 
pattern will develop a ‘tail,’ as shown in Fig- 
ure 7, the length of the tail depending upon 
the extent of overmodulation. On the other 
hand, if the carrier is undermodulated, the basic 
pattern assumes the shape of a trapezoid (the 
appearance of a fourth side parallel to one other 
side) as shown in Figure 8. The height of 
this fourth side with relation to the height of 
the side which it parallels 1s a measurement of 


the percentage of modulation Thus, if we des 
ignate the dimensions of the left side of the 
trapezoid as H and the dimensions of the right 
side as H,, the percentage of modulation can be 


calculated from the following equation: 


ee 
Modulation Percentage x 100 
H, +H, 
Figure 11 Figure 12 
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ower-Supp y © ircuils 
The 1936 model receivers employ power jrawn by the receiver is just sufficient to pro- 
packs of varying complexities Some of them duce the 1 quired excitation in the electromag 
are so involved that their function ts often not netic ni ld of th speaker 
readily understood from the usual schematic The circuit of Figure 1 is nearly the most 
diagram. Others are so simple as to make their economical one for small receivers. It is n 
operation readily apparent. It seems desirable erally used with sets of relatively low sensitivity 
) examine th ous types of power supplics, because there is only one fi section and any 
cplain their functions 1 discuss their ad h which reaches any of tl ly amplifying 
vantages and limitations. This is done below stages has only mited amount of audio am] 
all the circuits shown are employed in commer fication. So, if this amplification is not too 
cial receivers released during the past year much the hum 1 spe r can be kept 
7 negligible level. Sor small t ivers will also 
be found to employ some form of hum-buck- 
ing coil in the vo oil circuit 
Note that Figt 1 shows a volta divid 
consisting of high sistan units of the carbon 
type. The heavy ler of a few years ago is 
Very sed nowadays. It is of course well 
KNOWI hi Nn iscs Whe! a heavy | d r Is 
Figure 1 ubsent, the voltage of the B-supply will vary 
Power supply circuit for the smaller somewhat with tl total current drain. Th 
receiver. est variation : - n is ose - 5 A , 
= ‘ i i 4 Ach y AK Wy 
The primary function of a power supply is \ t w hanges t bias on 
turnish the 1 ql I d a if d dx voltages to SEV ral tub S In on ase t plat \ ge on 
he ubDes, pro} riy filter tne pla C supply SO tn r.f amplifier was {QO S WI stron 
5 to ivoid hum nd h ve satis! ry revuliation SIL m { n put it {1 P} | [ 
A1] this has t a omy shed n tn most W t signal Th sult mav | i si nt 
onomical manner and wit Ct causing the shifting in the oscillator frequency 
rts to overheat or t Indl hum in th il An ther onseque! ot r| | l, \ 
piiners detector its | Illy the pow i! 1€f hig we sure when tl t 
Ipply ilso provi les the mecessary current for ¢ rned on. There is no drain on tl 
ne or more speaker fields plat ipply until the tubes have ted 
While discussing wer supplies it 1s best j 
livide then reve groups There are 
1 ‘ | 
ower supplies f nly, others for d.c. only 
some for a.c. and d In this article the 
supply w omitted se few of them 
st at the present time 
Figure 2 
The fewest rts wh : mployed in a Method of obtaining C-bias from a 
ictical powe! SU] } ) I powe! transformer, tapped speaker field. 
rectifier-tube and one filter section consisting - eal . ek. ae 7 
f a choke and two electrolyt ndensers. Gen within two seconds. I; ak 3 
y the chok an be tl speaker field. thus — , a , 
killin two birds wit! — ‘ Fivure ee 5 if ie ; st | ary 
ey eee Cae See igure | even higher. Tl! lectrolyts ndensers should 
ows such a circuit which has become very P ee a eee ae cs 
opular for i f nd even rh m dium oe is eiskiae sca has C 
I - : a eS en aye In the ise of some rect r tubes t surge does 
sized receive resistan of the choke oe ies aia itttine: | ce ivan 
must De I y & S wiilinsstline total urrent S rest of tl} ibes. so by tl time tl 
! 5 iar Whe Aamnon “2 power supply delivers plate voltage, the tubes 
\W h dy {r il nt 
e 98 e 


























| fe a +] f Le nm Det , 
Returning now to Figure 1, 1 ; seen that Prof. I. ] Terman and S. B. Pickles in the 
there ts a drop of 105 volts across the speaker proceedings of the I.R.E. for August, 1934 
i i 
ficid consequently when making up th SPs ifl- p int out the possil lity that there may be some 
cations for the power transformer, LOS) volts residual hum when th hoke 1s in the negative 
must be added to the required plate voltage. It sid This is due to the capacity between the 
1 ] Pe ] ‘ 1 1 A 
will occur to some that this is a waste ind Sé ndary of tl ransformer and the electrosta- 
one would like to make use of this or at least tic shield: no matter how much filtering is 
part of this wasted voltag When the field added, the 1 jual hum cannot be removed 
coll 1s pla 1 in the negative side of the fi't unless U positive side of the power supply 
it becomes possible to utilize a part of the volt grounded 
age drop as a C-bias supply. This 1s shown in 
Figure 2. A tap on the field coil has been | 
Vu d Cay on the held coll nas een so || penile B+ 
1 ‘ } | Sp AK RF 
chosen as to prov de the correct voltage drop i} EAKE ELO 
for the grid bias of the power tube. Obviously | 


this bias supply needs additional filtering, but 





| 
| 
rawn from (th tap Therefore a high resistan || 


l 
an be used in conjunction with a condenser as 





someum if ld coil W 1 thie prof} I ip 
1 ht not | labl In that case the sam Figure 4 
' P ni sential tes anectine tapped Obtaining C-bias by means of a tapped 

Sl D obtained Py onn ny a ‘ : , . . : 

; +1 rt resistor in series with the speaker field. 

resistor across the choke or field as illustrated 
1 100) 2 y e toral resist oft th S ' ch P } . 
in Figure Phe total resistan f this brat The different forms of negative-leg filtering 
should be more than ten umes tl tance of 


have now been exhausted and so we return to 
| 




















than providing each tube with a cathode re 


t! filters with the choke in the positive leg 
B+ Figure 6 shows a circuit which takes care of 
C-bias supply by grounding a tap of the voltage 
| 1500 HS divider. In some cases this is more desirable 
| SSS } 





| sistor. The n of the voltage divider from 
cl SSIS tO B ries il] the current of all the 


200,000 OHMS 
: 


tubes and consequently is less affected by the 
7 Git Arrutee varying current in just one tube. A_ better 


«MFC Pov 8 lcs f | r} 
si oF POWER TUBE stability of grid bias can then be obtained 





Figure 3 However, this is by no means fixed bias such 








Obtaining C-bias by means of a tapped a5. 4 quired by rtain class AB Output stages 
»sist ; j spe or fi : : 
resistor shunting the speaker field In order to have real fixed bias it is necessary 
to employ batteries or a separate power supply 
t} Ok 1 | I fil riny rr . 1 1 } ‘ ] ; 
1 These Cases WI DE discussed Later under spe- 
em l ’ 
, 1 cial 
There ts of course no ol tion to obtaining 
] ] { 
MoO}; than on C-| iS VOItTave Valut rom the pat 
| | resistor It is uso p ssibl tO us 1 scrics f 
sistan nd tap it so is to provide one or mor 
tubes with nevative bias this is shown in 
Figure 4. Such a series-resistor should be syzall 
n comparison to tl reactance the Chok 
4 modified wav of d t Sal thing 1S 
hown in Figur Here tl hoke is in the 
POSITIVE le and a tapped resistor 1s in the 
negative side to provide C-bias. Note that both , 
} rs LAt | filtering Figure 5 
Dias supply lines have additional nitering Here the speaker field is in the positive 
, 1 1 +} " P : . 
The question will be raised as to whether leg and the resistor in the negative leg. 
there is any objection to the placement of th 
NokKe n th negatuy lead or tn th POSIUN Figure Ilustrates a typical power! supply 
id. Theoretically it should be the same but for larger re vers employing two filter sections 
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and placing the speaker field in the second se A series of tubes is available which is suit 
tion. The filter stage ahead of the speaker able for this service because all heaters of the 
y reduces hum introduced by the field series require the same filament current (.3 am 
tself besides lowering hum level of the pere.) In general, all the tube filaments are 
te supply. The voltage divider serves as a placed in series and a resistor is added so as to 
eder to deliver semi-fixed bias to the driver provide the required voltage drop This re 
ge T} Ol stages however, as well as all Sistor 1S NOW generally pla ed in the power cord 

f S self-biased sO as to remove the heat from the chassis 


When placing the filaments in series it makes 


























PLATES 
: quite a difference in which order they follow 
1} HMS each other so as to produce the least hum As 
TO one might expect, hum is introduced due to 
Hi - as le iKAve between the cathode and the filament 
‘| = this leakage will in turn depend on the poten 
| tial difference between the filament and _ the 
$ Q 2 cathode since all cathodes are connes ted to th 
= ll neyvative side of the power supply, it follows 
$s a 10 Fae Lat of | Ml I } 
s 7 rc tha he most critical tube should r¢ placed at 
Li ‘2 ba 
the negative end. This is generally the detector 
Figure 6 : 
== Starting from that side one encounters first the 
Method of obtaining C-bias by ground } - ae se ; ai ' be 
ing a tap of the voltage divider. 6 or, then tne rf and 1.f staves then the 
| 
i.f. stages and finally the rectifier 
mur } \ t 1 r ppl tor r lly | - ¢ | 7 
Fig 5 Ws a power supply for a really The B supply has only about 120 volts to 
sc T} I iver n ju scion employs Start with, so it 1s not possible tO employ high- 
speakers. Two of the speaker helds serve resistance chokes Consequently, the speaker 
j 1 | 1 Pa 4 
Kes for the hiter while th first niter field cannot serve as filter choke and it is gener 
ontains a choke. This first section 1s ally connected across the B supply. The maxi 
by means of the condenser across the 
k Th tion is tuned t 0 cycles 
] ny { | tin series with 
i IT S {) [ »y Currents of il! 
| 
T} LOO I I Dig low fre il 
: 4 
speak n filtering 
} s the power FIELC 
{0,000 OHMS 
rl Figure 8 
Typical circuit of power supply for a 
large receiver with high current drain. 
\ mum rating of the 25Z5 rectifier ts sufficient for 


ierave receiver but sometimes two of them 
used in parallel. Sometimes one encounters 
lesign which utilizes one section of a 25Z5 


the field supply, the other section for the re- 


Filtering a 60-cycle supply is twice as hard 
gt te’ 
is removing a 120-cycle rip} le. Reactances of 


I | 
in 
1] 


chokes are only half as much as for 120 cycles 





ind reactances of condensers are twice as hig 








So, in order to obtain the same filtering at 60 


Figure 7 cycles as at 120 cycles one would need chokes 
e . ' 7 . . 1 l 

Typical circuit of power supply for lar of double the inductance and condensers of 

qer receivers, using two filter sections. ] | 1 1] 

double the capacity. Fortunately, the small a. 

on is possible; Figure 9 shows a typical lc. set has a relatively low gain and the set 
sup] eiver. Let us has no transformers. Therefore there can be no 
beginning with nductive pi kup from any power transformer 
I I nt that seem asicst though there is a choke Resistance « upling 














is usually employed which eliminates the dan 
gers of hum pickup in audio transtormers. One 
should not think, however, that the design of 
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Figure 9 
Typical power-supply circuit of an up- 
to-date receiver. 


such a sét 1s easy Very careful placing of the 


} irts 18 mecessary if vood results al tO be ob- 
tained 

One filter section is usually all that is em- 
ployed; large condensers are used and the choke 


can have larger inductance due to the relatively 
low current flowing ee it 

Another problen with a.c.-d.c. sets is the 
fact that the chassis, if tied to the B side be- 
comes one side of the line and this may be the 


side which is not grounded. Accidental ground- 
ing of the chassis or the antenna wire would 
result in short circuits. The last danger ts cir 
} } | | } 

cumvented Dy placing a S Ss con nser in tne 
antenna lead and to make no provision for a 

uund connection 

; \] | bility tl I 

Ther s still the possibility that the Chassis 
may accidentally be touched by a grounded wire 


which may result in shorting the line The 


only remedy seems to be to sever the connection 























sulated from the chassis. or if they are not, a 
condenser between chassis and B IS em 
ployed to complete the circuit which is again 
likely to cause feedback and hum unless great 
are 1s taken 

Stull another problem with a.c.-d-c. sets is 
thei suscepubility to interference conducted 
along the line. The circuit of Figure 9 shows 
a condenser connected across the line in order 
to help remove this trouble 

A discussion of power supplies would not be 
complete without a cole aemiien of modern 
automobile receivers. The systems in use at the 
present time include: motor-generators, dynam- 
otors, synchronous and non-synchronous vibra 
tors. The majority of automobile-receivers obtain 
thei B oa from the car battery by means ot 
a vibrator system 
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Figure 10 
Circuit of non-synchronous vibrator- 
type power supply for auto-radio re- 
ceivers. 


The non synchronous vibrator consists of an 
armature which is kept in vibration by an ele 
tromagnet on the same principle as the buzzer 
At the same time the armature serves as a com 
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vibrator-type or 


power supply with 


necessary filter o—t}— —— 
LOT - 


circuits. 





betwee Nn B an | hassis or to en lose the chassis 
in such a way that no one ts likely to touch it 


A little reflection will show that disconnecting 


the chassis from B results in additional difh 
culties of the design of r.f. circuits. For in 
stance. the tuning condensers must now be in 


mutating switch, continually reversing the pri 
mary current. The action is best illustrated by 
Figure 10. This diagram shows only the vibrator 
itself with the transformer and r.f. filter. When 
the switch is closed current will flow through 
the lower half of the transformer primary and 


* 101 ¢ 

















ven through the magnet windings. The arma 
n attracted and contact A will touch 


ircuiting the electro 


1gnet. The armature is then released again 
nd swings back until contact A touches contact 
C. Meanwhile the electromagnet ts attracting it 


rain so that it keeps on vibrating at its own 
natural frequency and alternately touching con 


ts B and (¢ Now when contacts A and B 


osed, the lower half of the primary is di- 
tly across the car battery, which will result 
} } } 
heavy current from the center-tap down- 


wards. When A touches C, the upper half of 
the primary is across the battery and a heavy 
rrent will flow from th center-tap upwards 


These two impulses might be considered as al 


mating current although not of a perfect sine- 


ive form. An alternating voltage will be in- 


duced in the secondary which is rectified in the 


usual way by means of a full-wave rectifier tube 
Type ot was especially designed for this Service 
in the metal tube line the GX5 serves the same 


purpose 
There e som S} precautions to be 
taken in the design of vibrator systems. When 
ontacts A and B close there is such a sud- 
n increase of current that a high voltage peak 


is induced in the secondary. The same is true 


Furthermore, 


























icross the primary. The buffer c ndensers will 
absorb the sudden charges and thereby improve 
the waveform. Yet this alone is not sufficient 
to insure noise-free reception. The B-supply 
filter may contain an r.f. filter in addition to 


ti 


he regular a.f. filter and the filament circuit 
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Figure 12 
Circuit of synchronous vibrator-type 
power supply for auto-radio receivers. 


may be filtered too. Also, the filament circuit 
part in common with the 
vibrator circuit—except the battery, of course. 


A typical circuit of an automobile power supply 


should not have any 


using a non-synchronous vibrator is shown in 
Figure 11. This circuit in ludes a center tapped 
resistor across the primary and the usual buffer 
condenser across the secondary. Sometimes two 


condensers are connected across the secondary 





























ks are likely t appear at the contacts Vari 
1 age ig : h 

S Ways Lf levised to Climuinate the 
ference caused by the vibrator. Butter con- 
nscrs al} ren ral yY pla | across the second 
1 sometimes across the primary Other 
Mnect a center-tapped resistor 





Figure 13 
A modern power 
supply with syn- 
chronous vibrator 
and noise filters. 


with the center-tap grounded. The values of 


might be in th neighborhood 


— 
— 


‘hey must have a high voltage 


Note the rf. filrer in the B supply filter 


There are also two filters in the filament sul 














ply. The first, consisting of RFC and ¢ 
serves to eliminate the interference caused by 
the vibrator, while the other section, consisting 
of RFC 
tion interference. In addition to all these pre- 
cautions, both the vibrator and the power supply 
must be carefully shielded. 


and C, is intended to eliminate igni- 


The armature of a synchronous vibrator closes 
another set of contacts which serve to rectify 
the current in the secondary. Figure 12 shows 
the diagram illustrating the principle. When 
the armature moves downwards it not only 
closes the primary circuit but also the secondary ; 
when it moves up, the other halves of both 
the primary and secondary are closed Buffer 
condensers are again employed in the secondary 
to improve the waveform. The usual r.f. filters 
and a.f. filer are used as in the other vibrator 
systems 

A modern power supply with synchronous 
vibrator is shown in Figure 13. This receiver 
works from a 6-volt battery but employs 2-volt 

















Figure 14 
Circuit of bridge-type rectifier for se- 
curing high voltages from low-voltage 
tubes. 


tubes. They are placed in series-parallel. An- 
other peculiarity of Figure 13 is the separate 
C-supply. An extra winding on the transformer 
supplies an alternating voltage to a -30 tu 
connected as a diode rectifier. Two different 
bias-voltages are so obtained. The only filters 
in the C-supply are resistance-capacity filters. 


Some of the following schematics were not 
taken from any existing comme rcial receiver or 
amplifier, but they are included in the discussion 
because they are of interest to the amateur 
Some other arrangements described below have 
been used in the larger radio receivers and p.a 
amplifiers 














The first system that deserves our attention 
is the bridge-rectifier. Figure 14 shows a typical 
bridge-rectifier employing four type 5Z3 tubes. 
Of course, any similar rectifier tube could be 
employed, such as the 81, 82, 83, 80, etc. This 


system has certain advantages, especially for the 




















Figure 15 
Circuit illustrating the operation of a 
bridge-type rectifier. 


amateur who has limited equipment. When the 
rectifiers are connected as in Figure 14, either 
tube 1 and 3 or tube 2 and 4 are conducting. 
Two tubes are thus in series and the voltage 
supply can then be twice the maximum rating 
for one tube. Voltages of 1000 and over could 
be rectified with inexpensive high-vacuum rec- 
tifiers instead of using the high-voltage gas-filled 
types. However, a filament transformer with 
three different windings is required ‘u 
and 4 can be supplied from the same 5-volt 
winding but the others must have separate 
windings. Transformers for this purpose are 
available from most of the transformer manu- 
facturers. 

Another advantage of the system is that the 
secondary does not need to be center-tapped 

The second special circuit to be discussed is 
the voltage doubler. A fundamental circuit is 
shown in Figure 15. Many people become con- 
fused when drawing or tracing a doubler cir- 
cuit. Therefore we shall briefly explain the a 
tion. Rectifier A will conduct when point P 
becomes positive with respect to point Q Dur- 
ing this time the upper condenser will be 
charged up. During the next half cycle, rectifier 
B is conducting and the lower condenser is 
charged. These charges are such that they ar 
in series and they can discharge only through 
the load R. In order to collect enough of a 
charge to keep the voltage up during discharge 
it is necessary to have large condensers. The 
voltage of the supply will drop considerably 
“ 





1en too much current is drawn. This circuit 
can be used to obtain double the voltage from 
a transformer secondary or directly from the 


line. In the diagram of Figure 15 two different 
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Figure 16 
Circuit of transformerless power sup 
ply using the tube as a voltage doubler. \) 
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Power-supply circuit with separate bias : 
supply rectifier and filter. \ 
The amat f ' A anal 
P oO dvat fF nstor 
1 be 
nding diff \ S 
n be grounded w At for 
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i;OoO yx Its / nd pe A 


vind:ngs are required and the maximum 

t is only half that of the same trans 
lelivering 7OO volts 

f the larger receivers which utilize 


ut stages need grid-bias supply 
drain of the 
me is by 


ate with the 
this can be dk 


this 


yf s€} C-supply. To utilize 

1 ti System has a transformer with an 
vinding which ts conn d to a -45 tube 
ee rcuit is shown in Figure 17; 
n Wil lin S Le ver V Itag S I the rid 
These voltages are in phas ind in 
( 1 proportion Careful filtering 1s 

ry because amplifiers of this type gener 
( lerab n. Fkortunately there ts 

1 I I tne 1-bias Pply 

kes it easier to filtet 

he fileer for the plate supply has 

( mn I | nat hoke npu 1S m 
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Another power-supply circuit with sep- 
arate bias-supply rectifier and filter. 


8 show er way of obtaining ar 
volt supply f rid In this ca 
) nsforn ondar rv loub 
ra rectifier tul v] must hav ts 
ment windin S nnected t ne sid 
secondary ‘In reverse,” 1 with the fila 
1 to one of the high-voltage terminals 
te to th input of the filter This 
tra tube conducting during the 
nat ti responding section OF U 
tifier not conducting 
y lite rrent need be drawn by the ¢ 
ot eed not unbalance the trans 
fr drain too mi Some transformers hav 
de with an extra tap for grid-bias su] 
In that se, tl filament winding of 
tt tifier connects to this tay Th 
CT npioye | omectin in S82 Or a4 
voit filam pr ferred becaus IS 
to find nsform with an extra 2! 














volt winding. In general, any tube could | 
used which is directly heated. One must b« 
sure to apply ¢ -bias at the same time that plate 
voltage is applied or earlier. Some safety de- 
vice should be employed so that the plate cir- 
cuit will open if the bias supply should fail. A 
fuse in the plate circuit of the power tubes will 
generally be satisfactory, 


What is the maximum voltage and current 
obtainable from a given apparatus? If the 
question is put in this way, the answer is simple 
There are several parts in your equipment, a 
power transformer, a rectifier tube, condensers 
and choke S 
fixed voltage to the rectifier 


rectifier’s performance have been published by 


The power transformer delivers a 
Curves of the 
the tube manufacturers. These curves show the 
voltage to the input of the filter for a given 
transformer voltage and a given size of input 
condenser. The voltage varies with the current 
drawn by the load. So, if one knows how much 
the load will draw, the voltage delivered by the 
supply is equal to the voltage shown by the 
curves minus the drop in the filter. 

There is another way to look at it. The 
transformer, the tube and the chokes all have 
their own maximum current rating. The lowest 
of these ratings is the maximum current rating 
of the power supply. The voltage is determined 
as in the above paragraph. 

When one wishes to design a power supply 
to satisfy certain requirements the procedure 1S 
as follows. First determine the maximum total 
current drawn and the voltage required. Then 
a choice of circuits is to be made. When it ts 
known how many filter sections are to be em- 
ployed one can determine the type of choke and 
the voltage drops in them, The sum of the 
total voltage required by the load and the volt- 
age drops in the chokes determines the required 
output of the rectifier, The manufacturer's 
curves again will indicate the required SEC- 
ondary voltage and the size of the input con- 
In general, a transformer with the exact 
The one with the 
nearest higher rating can be used. The exces- 
sive voltage can be taken up in chokes with 
higher resistance or a smaller input condenser 
can be selected which is a way to obtain the 
necessary voltage adjustment. Input capacities 
of less than Ipfd. will generally be required if 
the voltage is to be dropped appreciably. 


denser 
voltage may not be available 
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Catnoae Ray 


From this equation it is obvious that when H 
is zero, the modulation of the carrier is 100 per 
cent. 

When the operator has become acclimated to 
the variations in the height of the right side of 
the trapezoid, the percentage of modulation can 
be approximately determined without resorting 
to computation. 

If the Class C stage is insufficiently excited, 
the basic pattern becomes non-linear, as shown 
in Figure 9. If, under these conditions, the 
carrier is overmodulated, the familiar “‘tail’’ ap 
pears, as shown in Figure 10. If the carrier 
were undermodulated, the nose of the pattern 
shown in Figure 9 would assume a blunt appear 
ance. 

Non-linear operating conditions are made ev! 
dent by an inward curving of the sides of the 
basic pattern, as shown in Figure 11. This pat- 
tern also indicates excessive bias by the lighter 
shading of the nose. . 

The pattern of Figure 8 shows more than 
undermodulation as indicated by the blunt nose 
The light areas are also an indication of audio 
distortion. It is apparent, then, that in an at- 
tempt to modulate the carrier 100 percent the 
speech amplifier or modulator has becn ov 
loaded. In other words, the speech equipment 
and/or modulator has not sufficient distortion- 
less output to modulate the carrier 100 percent 
at the existing excitation level. 

The opposite case is shown in the pattern of 
Figure 12. This indicates that the audio equip 
ment is adequate to modulate the carrier 101 
ps rcent but has been pushed to the extent that 
both overloading and overmodulation take plac 
as evidenced by the tail on the pattern and th 
light areas. 

Other shapes are assumed by the basic pat 
tern under conditions of incorrect neutralization 
improper tuning of the tank circuit, improp 
load conditions, the presence of hum and r 
generation, etc. By introducing such conditions 
in the circuit of the transmitter the appearan 
of these patterns can be memorized for futur: 
reference 

If provisions are made to keep the oscill 
scope in constant operation during all transmis 
sions, any undesirable condition, such as ovet 
modulation, will be immediately apparent an 


condition by 


( 


} 


steps can be taken to correct the 
the very convenient process of readjusting for 
the perfect triangular pattern shown in Figure 
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s condition resulted be 
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) meter range, but 
most embarrassing 
cause the HRO 
variable selectivity 
idea were never 
same chassis. The 


nged plug-in coils located themselves where 
control ould have been, the variable 

uy ling hanism appropriate 1 the resistors 
nd bypass condensers proper stations in life, 
nd the oscillation got into everytl ng Besides, 
we were ver able to grow enough callous on 
lbows to tut ( ip in the air. After 

VO 11 onths W had doubled our left 
umb over backwards (extremely painful pas- 
e) duris he process of changing bands, so 
cided tl } ra pl v-In Cc ils ind the ab- 
sence of as tivity control on the panel would 
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Set 


external noise (auto QRM) are 








materially reduced The | 
ducing set nois sis well known, ts to it 
the ratio of r.f. signal-frequency n te 
as much as possible. This id \ 
as far as feasible, two r.f. sta I g 
with the first stage regenerative 

The reduction in auto QRM n 
use of an improved and simplified versic 
noise peak blocking lea wl : 
ful for this purpos The theory 1 Of 
of our version of this idea will be taker 
order as the d sign of tl receiver is [ol 
through. 

The high-frequency section of ¢ 
takes up the entre front portion of 1 
A glance at the top of the chassis fr 
rear of the set, as shown in one of the 
reveals the simplicity of this section. The 
frequency stages in order, from left t 
are: first r.f., second r.f., detector and osc 
Air-trimmers are located right in t p 
coils for all stages xCept the first r.f 
stage has its trimmer mounted on the 
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Chassis view of receiver. 


Note “underslinging” of gang condenser. 
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and the second detector tube. In the original 
tube layout of the receiver a OCS, having a high 
input impedance, was used. With the present 
diode second detector the full value of the 
extra tuned circuits cannot be realized, it being 
necessary to use tight coupling in both trans- 
formers because of the low diode impedance. It 
would be better to locate the extra transformer 
between the Ist and 2nd 1.f. tubes. This extra 
transformer is not shown in either position in 
the diagram, having been removed after the 
photos were taken. The selectivity with three 
1.f. variable coupling transformers is satisfactory 
for DX reception In practice, the coupling of 
the first two transformers 1s made minimum, 
while the coupling of the third transformer 
Is set at Optimum position, this being about 
half coupling 

The audio section of the receiver is standard, 
the only point of interest being the connections 
of the fone jack. When the fones are plugged 
in, the 6BS grid is grounded, d.c. is removed 
from the fones, and the audio volume control 
is still effective. This is necessary for earfone 
operation of a high-gain receiver such as this 
one 

The electric eye js hooked to the a.v.c. Cife 
cuit so that its action is practically instantane- 
ous. Thus auto QRM can actually be seen on 
the eye screen and this likewise permits the 
operator to witness its suppression. The eye 
also works on the ‘‘c.w.-no a.v.c.”” position of 
the combined ‘“‘beat-oscillator a.v.c.”’ switch. 


5 AT _: Ctrd 
The Noise Silencer 


4 Y~iot WisCiil. 


We now have but the noise silencer to ex- 
plain. The silencing is all done in the 6H6 
second detector-a.v.c. tube. It is a bit difficult 
to believe that a dinky little “button tube 
will adequately handle detection, a.v.c and noise 
silencing, but it does—and better than any other 
system we have tried to date 

The 6H6 is actually two tubes in one tin 
can. The cathode and plate on the left side 
of the tube in the diagram comprise one diode 
section, the cathode and plate at the right being 
an entirely separate diode section. There is no 
electrical connection between the two. The left 
hand diode section of the tube handles the de- 
tection and a.v.c. functions in the usual manner. 
The right hand diode 1S, however. connected 
across the detector diode with its cathode and 
plate reversed. With potentiometer R,, (noise 
silencing control) set at its ground end and 
the switch on it closed, the plate of the right 








hand diode is brought back to ground potent 
We have in effect, then, two separate diode 
tubes hooked in parallel, but in reverse conn 
tions. When a signal comes in a negative volt 
age will appear on the diode plate of the left 
hand section. Ordinarily this voltage (varying 
with the incoming signal) would produce an 
audio voltage. But with the right hand diod 
section connected in reverse the cathode of this 
section goes positive to the same degrec as the 
left hand plate goes negative. Any voltage then 
generated by an incoming signal 1s therefore 
cancelled, or balanced, out. 
With the potentiometer R,, 
towards its negative end, a negative voltage is 
applied to the plate of the right hand diode 
secon. The previous perfect balance of the 


swung ove! 


two diode sections then becomes an unbalance 
for any signal voltages generated up to the 
value of the negative voltage applied to th 
plate of the right hand diode. Suppose that 
this voltage on the right hand diode is set 
arbitrarily at 10 volts. Any signal, noise pulse 
or what-have-you which is of such a strength 
as to generate a diode voltage of wnder 10 volts 
will encounter a state of unbalance between the 


I 


diode sections, so that the audio signal voltage 


will be generated across R. the same as if the 
right diode section was on a vacation. But the 
moment the voltage generated is a/ 10 volts 
the original stage of balance is restored and no 
audio signal is produced. 

The noise control R,,, or the gain control, 
or both, should be set so that the diode voltage 
generated by the desired signal is below the 
voltage applied to the plate of the right hand 
diode, but the diode voltage generated by the 
peak of the unwanted noise is above this value 
Then during every noise peak the second de 
tector will momentarily balance out, or “block 
any generated audio voltage, resulting in the 
receiver going “dead.” During the ‘intervals 
between the noise peaks the receiver will be 
restored to normal operation and the signal will 
come through undisturbed. 

If the interfering noise has “instantaneous 
peaks, well separated, as is the case with auto 
ignition QRM, the “blocking” will be so fast 
and of such short duration that the apparent 
effect will be that the noise is “removed” and 
the signal left untouched. It is, of course, neces 
sary that the strength of the noise peaks be 
above that of the desired signal. The stronger 
the noise peaks in comparison to the signal, 
the better the silencing action 


It will be apparent that this  noise-silencing 
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system 1s practically foolpré 


f."" When prop COIL WINDING DATA 


erly connected as shown in the diagram it must 





r| n'itad inurl y el _ , 
WoO nN Lil dit) rai yual i 4 i th A 
\ it n ng els \ COILS BANDS 
no extra tubes Or tun d circuits necessary there 
can be no incentive for th f. amplifier to L, Ist RI 10-20 20-40 40-80 











ha i , 
ne ry in tl iz a nd the ne , 
O} Ol r the ( ri n no way altect | ( } ¢ 
A switch will be noted in the diagram, con 
aeaad Thieme hes ehiin ok tum ‘gules tena L,) 2nd R.F. 10-20 = 20-40 10-80 
| 
liod nd tl m of R This switch ts tl , 
sual type that mes built into a potentiomet 
With the noise silencer potenuometer connect 1 
so thar inded end is at the wtres I Det. 10-20 20-40 40-80 
ockwise position of the arm this switch will Plate tu ; 
| iutomatically los 1 ex pt when the control (y 
turned to th xtreme left. This switch 
LCE Sary aS OUlCrWIs the 1 CIVCI would block Use. 10-20 20-40 40-80 
on strong signals when th tin is advanced | 
( } le tap 
| 
; Coil forms, H S\\ o f 1 
A tew notes on the appearan Or the re f., 5-prong f rf 1 cle i_n o f 
eiver in the photos are in order. Two vacant All coils exc e APC-25 é 
sockets and an extra, small i.f. transformer will - ee, SN 
b notice | Ihes W e l ed ror th original 30 DSi ; ele a use 
Lamt ( r, which is no lon employed 
It W l ) MN if h I 1 Cwi 6H6 
diode tub [ 1 OF ¢ he diagrat 
Becos ere } 
This extra sock 0 y a modated a I . a 
pa Mt \ umplifi ‘ vas la setaiaiilenns- dlls 2 ; of ) sit” take 
liscarded. At the time king the photo ot co lig “bilge ee ea eli 
ton Only Ol ich OH6 w in US A sing tet ling below ee pla writ 
6H6 was later mad lle both detection POD ie | 
ind silencin shown in tl 11 m 1s 4 
ee ee n it hig! H6 would jus 
Th l ( 1i¢ _— Nn Ming S 10 fi tween \ 
t the bottom of the pan In this position , inne Pome na a 
he tuning dial knob naturally fits the hand Sn: ania ; he See 
11 ih] V s l SI 
when th irm 1s laid on th (abi o that con for the 6H f the 
tinual tunin luring long [IDX sessions does not , iver bein O1 ] lict t| 
become irksome. Using a tuning gang of ) OE I See Ia 
upfd per section, as 1s done in this receiver, 
permits covering any two idjacent ham bands, ° 
and all the territory between, on any one tun 
ing rangé Covering 20 and 40 meters on on 
range without changing the plug-in coils will | 
decidedly convenient in the forthcoming DX 
ontest Mavbe we ll u two separat re ivers If th 160 1 nphnone ms | tw f 1950 
to cover four bands!! nd 2000 k in 
It is probable that some hams would like to would call CQ 0" it would save some of 
use this silencer circuit on their present 1 -_ vs f stit 
eivers. If the receiver already mploys 1 GHG Of course after one moriz ( 
for the second detector a simple change in wit meter harmonics one know r than 
ing will do the trick. If not, a GH6 should b swer one of ¢ CQ 
substituted for the second detector and the wi stations except Ww they CQ 75 n rs. B 
ng changed accordingly. Fortunately, the GH6 n the meant met fellow 
is so small that it may be mounted under the lots of time tryut t Marmot 











The Class A menta nts of the Dark Ages 
K f irn that I r the hier ob 
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Wwiads Ss) nnn Just when it looked 
| | tT well within 
nds of social propriety, sot lids would 
n the s nd ORM works. That 
signal tor tl high-hats to spit on th 
V-[ VS for [ \“ nd I urs 
I ( ] I indiscrimin 
1 \ 1d Exped DCE Od lesson 
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But nental giant lidn't now what to 
10 How SOI Pap} in pls 
had the problen 
H g § \ vy its condens 
> .) ( } S } d not of 
| own ng an off-with 
Is | so frightened 
1 to underground 
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roceed to talk her pretty 


pa | 
- i . 
head off. And then the high-hats might com 
mence spitting 


tty line, and 


Actually, Ham Etiquette is a highly rarefied 


no connection 


species of deportment having 
with instinctive social manners or the “‘boughten 
class employed is a surface insulat on by the 
hoi pollo Ham Etiquette, if anything, is a 
rather — technical technique that is so much 

he uninitiated. As a result, the new 
comer, and even many of the more experienced 
hams, are in constant peril of overstepping the 
line of propricty and triggering-ott a high-class 
spitung bee. When they do, they suffer the in 
criminations of their fellow hams with deep 


indignation for the reason that they are unawar 


a friend of ours pronounces it 
That's a situation that calls for correction, 


but by the use of Castoria rather than Croton 


O An off-with-their-heads policy can only 
mak lan of ¢ spar Milquetoasts out of th 
newcomers, and that won't serve to make Ham 
Radio very vital. A few kind words from Uncl 
Dudley might be a mo ippropriate m licin 
| begin with 1 | ) band not lik l 
subway car. You can jam just so many peo} 
subway ind no 1 but you can 
in unlit d number of sigs into a ham 
I 1. That there 1s interferet 1 result ts 
< } } | Ss an vil f yond n I 
t f mere mortal, and t acceptance there 
I nstrued as a licens ( lucter a channel 
Phere is apt to be dynam mn such an attitud 
The idea, if you haven't thought of it, 1s 


t inimize QRM rather than assume a sense 
of hopelessness and let things take their own 
cours There are ways of improving condi 
tions without becoming a hermit and without 


Ke manners 


ssarily cramping your style. L 
i case of conforming to established custom 


| I] 
P| vi Nn ii il il pi i | in 
f viewing tl other fellow s problems I 


the light of your own 
: . ’ : : | 11 
SO lets COUpIe th old mental Os LLLOSCOPe to 
the situation and see what comes into view 
Here’s the case of ft ; Fussbudg t, who 
ly can't leave his phone rig b Joe 1s 


fraught with the fear that “something may hav 
he last worked a station. Jo 


nt bear the thought Of using h my avam 


I S sul everythin S Ob 


























So, what does Joe do? He puts on the car- 
rier and fiddles a bit with the controls, views 
with concern the meter readings, whistles into 
the mike and repeats the time-worn, “one-two- 
three-four-test.”” After five minutes of fiddling, 
he may decide the rig is in proper working 
order. He has, to be exact, arrived at the Opin- 
ion that his signals will stand the rigid inspec- 
tion of the listening hams. So he opens up with 
a CQ Or a short, snappy commercial like call 
for the fellow at the end of town. He ts satis 
fied as he pulls the carrier that there are cer- 
tainly no flies on him or his signals 

But Joe is covered with flies. His friend at 
the end of town was in the midst of a QSO 
when Joe commenced his fiddling; three other 
QSO's were int rrupt d, and the ham who sus- 
pected he had Tasmania in the shadow of Joe's 
frequency swore he would give up radio and 
cnter a MONAaslery 

The boys could forgive Joe if he ate with 
his knife, but never will they forgive him for 
unnecessarily jamming a channel It is one 
thing, the boys figure, to be QRM’ed by a legiti- 
mate call or QSO, but quit. another thing to 
be put out of commission by a futile carrier 

If Joe had the sense he was born with, he'd 
use a dummy antenna when testing or adjusting 
his transmitter, or af Jeast listen to his own 
hannel to make sure it is clear before putting 
his carrier on the au 

Then there's the case of Bill Hipower who 
has a honey of a transmitter but a lousy re- 


ceiver. Bill can't hear what he ts able to raise. 
Every time he opens up, a flock of DX boys 
call him, but Bill never answers. The local boys 
are busy trying to hook their own DX with the 
net result that Bill unknowingly raises a bee- 
hive of QRM out of which nothing constructive 
s derived 

Bill should reduce his power, get a better 
receiver Or install a changeover relay so that he 
can use his tuned antenna for reception as well 
as transmission. The use of the transmitting 
antenna matched to the receiver would at least 
pull a few of the DX stations out of the mud 
and give Bill the opportunity of working some 
of the hell he raises. 

The case of Tom Higain is about as bad. 
[om has a supersensitive single-signal receiver 
with tuned antenna, but a peanut-whistle trans- 
mitter. He hears stations he can’t possibly work, 
but he never ceases attempting to raise them. 
He never gets to first base with these boys, but 
the almost constant use of his peanut whistle 
covers all three bases locally and causes QRM. 

The trouble with Tom ts, he's too optimistic 














to consider the shortcomings of his transmitter. 
The local fellows wish he'd throw his peanut 
whistle into the ocean and dive in after it 

One would imagine Norman Duplex had 
the leprosy the way the local and first-skip hams 
shun him. Norman has a phone station that 
would fire the heart of any ham, yet Norman is 
practically an outcast. It’s all very strange—to 
Norman. 

The trouble is that well-meaning Norman 
just dotes on duplex operation and is always 
alert for an Opportunity to give it full play 
He has been known to leave his carrier running 
for as much as an hour, and in that period com 
pletely monopolize an otherwise active channel 
Strong men have fallen asleep or developed 
nervous indigestion (depending on their tem 
peraments) waiting for Norman to finish fun 
tioning as a relay center for a couple of fellows 
a thousand miles off but separated from each 
other no more than the limits of their respective 


ground waves. It’s all very thrilling to Norman, 


but a downright nuisance to everyone else. 

Norman should learn that duplexing is ap- 
preciated when used in a manner that will ex- 
pedite a QSO, but very seldom otherwise. 
Rapid-fire break-in might be more to his liking 
if he’d give it a fling. It would be more to 
the liking of his potential friends and would 
certainly eliminate a lot of channel cluttering 

The case of Timothy Brainblock is quite a 
common one. Timothy also has a phone rig and 
he works it whenever he has the time. He 
studies his school books during the late after- 
noon but gets on the 20-meter band in the early 
evening while the band is still plenty hot. 

Tim is what you might call a “snatcher.”’ It 
is his habit to wait for a ham in his own town 
to finish calling an LU or an SU and then 
break in with, “Say, OM, if you don't hook 
that station you're calling, how about coming 
back to me? I haven't anything to do. I've 
just been messing with this receiver of mine, 
etc., etc.’ Since Tim’s signal splashes a bit, the 
result is disastrous 

But Tim’s real failing is in another direction; 
once he starts a QSO he is seldom able to 
carry it to a successful conclusion. There is 
forever present the youthful urge to tinker and 
it is not uncommon of him to place his carrier 
on the air and throw out a few one-two-three- 
four’s while the other end of the QSO is still 
talking to him. Then, as likely as not, Tim will 
be caught napping when he gets the K. This 
necessitates another call and an inquiry as to 
what is wrong and it usually turns out that 
Tim forgot to re-apply the plate voltage to the 
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A vood deal of interest has been given to principles to produce an oscill scope by using 
YasCcOoUus tub Ost illoscopes in the last year. and a tub with longat d electrod S and a rotating 
whil tl i i principl S al not new some oft mirror to scan the lectrodes across them The 

et nt d lopments are onstruction of the tube ts shown in figure 1 

1] Since only the negative electrode glows, on al 
The essential irt of one of these oscillo nce only th icvative e1ectrode Lit dl 
opes is the tube itself. and an understanding rating current the glow shifts from one 
trode to the other at a rate equal to the 
iia . pressed frequency. The same setup has been 
1 % " } 
} 1 ntly to cl K modulation in amateut 
—— wa ee oa | 
iriy type vascous tub Se lloscope has 









































Figure 1: The Neobeam Glow Tube 
try 
Gs O ! i De t Ol y divided REEN 
Into two ; lirect ai irgve tubes and NSITIVITY MULTIPLIER 
rlow tubcs. | | lit lischarg typ the YPUT 
onduction of current 1s directly between ele | _ 
rodes and through the ionized rarefied gas: a SENSITIVITY 
neon sign is an example. In the glow type the | —_ 
lirect d s usually limited by design as Y 
Nh as | ssil ind t lischarg s confined | 
to a glow on the electrodes on Phe familias 
OW i | an ¢Cxampl 1 | vascous oscil 
cope tube belongs to the glow typ Figure 3 
—<_ oo several inherent disadvantages. In the first place, 
the easily ionized rare gases were practically 
: an unknown and nitrogen was usually used as 
= ~~ ~ . 
aN i medium. The high ionizing potential of nitr 
T | \ / \ n limited the use of the instrument to the 
| | Fi i; aft Me Se observation of relatively higl potentials such as 
| 3 “fs Bs . yndenser discharges. Even with neon or the 
wd & § OES ih ; other rare gases the lowest practical striking 
| } < | \ / 4 V( Itage obta nable S about 20 volts ae. and 
| Y \ / \ about 10 ma. is required to operate the tube 
| <7 \ it full cathode glow. These values are entirely 
| R Qeuitakenineeee pais too high for pract cal use as an ill around 
ACTION OF NEOBEAM TUBE N OPERATION 1] a . 
OsCcIILOsScop. 
j . — In the new Neob al OS illoscope this 
| lifficulty has been overcome in a unique man 


Figure 2 


Instead OF Making the electrodes vlow dl 


Going back to 1861 we find that Fedderser tly from the input voltage a 6L6 radio fre 
discovered the area of glow covering the cle juency oscillator is provided to kcep both the 
trode of a 2 aASEOUS discharge tube was directly electrodes This changes 
proportional to current passing through the the entire pictut The disadvantage of high 
tube. It had been discovered earlier than this striking voltage is eliminated, but more than 
that only the negative electrode glows. In 190-4 that, an amplifier and modulator may then b 
Gehrf ind Disselhorst combined these two used to modu the oscillator, which in turn 
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neernal views are shown in figures 3 and 4 


Since the upper limit of frequency response 
a gaseous oscilloscope tube is about 10,000 
the use of the Neobeam is in the range 











low these frequencies. The scanning mirror is | 
{riven by a constant speed induction motor with 
in adjustable friction disc clutch The speed 
scanning 1s ilibrated directly in r.p m., an 
specially useful feature in making quick fre 
rminations Frequency is determined 
the simple formula 
R.P.M 
I 
where f frequency, R.P.M sweep, and 
| distance between cycle peaks in inches 
lo facilitate measurements the image is ob 
rved through screen calibrated in Y4 inch : 
on ame 
Figure 4 In demonstrating wave form it is often de 
rable to hear as well see the input signal 
uses U BLU n tl UC > 1d I th purpose a speaker connection 1s pro 
, i lire | I : * tO t ed. Sce figure 4. With the speaker connected 
amplifier. Viewed in scannit mirror at nstrument becomes in effect a small public 
image 1s ShOWN Ik | S COl iddress system Caf able of direct input from a 
paratively smail, § long Dy L¢ la. 1 rvstal microphone on the input ind a 5 watt 
elongated electrodes measut hn, thus pet ker on the output. While this feature has 
nitting a + i mage. Distortion in the input ts uses in making demonstrations in a large 
S portrayed by Chans U Wa tC iss room. its greatest usefulness lies in the 
Thus instead f paaERS that distortion can be shown visually that 
to operate the tube. w Hputs OF as 10W vould be impossible to detect audibly. A very 
microvoit across an input potentiomet ‘ ractical use lies in demonstrating and com 
megohm and obfal 00% modulation. By paring the fidelity of different receivers with 
means Of a built nultiplier swit ne ran same signal input teaching work it is 
is extended to 200 volts. The number of ap} ised to show the effect timbre on tones of 
ations for the instrument by these methods ts similar pitch This outlet also provides 1 con 
greatly extended. The finisl rument ion fi elf-recording equipment 
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Figure 5: Wiring Diagram of the Neobeam Oscilloscope 
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.01 ytd 
12 wld 
01 pid 
12 fd 
1 uid. 
0.1 id. 


—.00025 id. 


.00025 id. 
.00025 fd. 
8 uid. 
8 yufd. 
1, 150, 
divider 
1 meg. 
1 meg. 
20.000 ohms 
100,000 ohms 
250,000 ohms 
500,000 ohms 


500 ohm 


pot. 


200 ohms 
50,000 ohms 
100,000 ohms 
1 ‘4, meg. pot 
S—Sweep 
O—Neobeam tube 
M—Motor 
L—100 kc. oscillator 
coil; c.t 












































Figure 6: A Voice Wave Passed Through 
an Amplifier 


The circuit diagram of the Neobeam Osc! 
loscope is shown in figure 5. The input signa! 
is fed into a resistance shunt and potentiometer 
arrangement to permit inputs from 1/1,000 
000th volt to 200 volts 

The first amplifier stage is a 6J7 high-gair 
amplifier with the constants set to secure the 
highest possible gain and still retain linear 
umplification characteristics. The modulator 1s 
one of the new 6L6 beam power tubes and th 
oscillator is also the same type The oscillator 
is set at 100 kc. and serves to keep the oscil 
loscope tube constantly ionized 

The pattern shown by the Neobeam is the 
modulated wave type—that is, each half cycle 
is shown double symmetrically about the zero 
xis. Thus a sine wave is shown as in figure 
Changes in wave form are shown by the outline 
and a 320 cycle complex wave is shown in 
figure 6 


The uses of this type of oscilloscope are far 
too many and varied to cover in this article 
While it does not have the high-frequency r« 
sponse of the cathode-ray oscillograph its sim 
plicity and good response to audio frequencies 
open fields for its use by non-technical laymen 
who could not operate the more complex forms 


ot oscilloscopes 


In radio broadcasting it is used for checking 
modulation, excitation, line levels, amplifier 
gain feedback, and for tuning. In radio servic 
ing work it is used for balancing receivers, hum 
tracing, checking distortion and fidelity, and for 
making sales demonstrations 


« 


Quartz crystals were used experimentally in 
telephone work and submarine signalling long 
before their application to radio 





MODULATION HINT 

Phone amateurs who are hyper critical about 
their quality should, in addition to using grid 
leak bias, make sure that the grid bypass (or 
blocking’’) condenser is not too large on the 
modulated stage (referring to plate modula 
tion). This is seldom the case with capacity 
coupling, because the coupling condenser is 
seldom over 0.001 wfd. But in link coupled 
circuits Many amatcurs use 0.01 ufd. and even 
larger in order better to ‘tie down” the cold 
end of the grid coil 

It is very difficult to get perfect linearity with 
just battery bias. Either gridleak or a combina 
tion of battery (just enough to bias to cutoff 
for protection) and gridleak bias should be 
us¢ d., 

If a very large bypass condenser is used in 
the grid circuit of a link-coupled stage, the ef 
tect at audio frequencies will be the same as if 
batteries were used for bias. The static linearity 
nay check o.k., but the large condenser will not 
illow the grid bias to change over the audio 
cycle as would be the case with a smaller by 
pass condenser, and the dynamic linearity will 
be no better than if battery bias were used. Use 
is small a condenser as you can get by with and 


still neutralize the stage properly 


Out in Californy the amateurs do things in 
big way, whether it is kilowatts or towers. Our 
frontispiece shows one of the towers. It has n 
yuys; the only wires attached to it are two an 
ennas, both pulling in the same direction. Yes 
hat is really a man up towards the top 

We have been trying to flush up a California 
Kilowatt so we could set a picture of on 
show you. Unfortunately, to date we have been 

| 


unable to scare up one. We know they 


because we have heard them at night giving 
their mating call (usually a shrill whistle with 
a 240 or 360 cycle whine superimposed). One 


of these days we shall track one to its lair and 


geta photo ror you 
Incidentally, we understand the R.I. has ar 


expedition in the field searching for these 


elusive animals. He reports that the hounds 
have picked up the scent several times, but have 
lost it again. The R.I. asked us if we knew the 
iddress of a good taxidermist he could get to 
stuff one of the animals after catching it. We 
told him we knew a lot of east coast amateurs 
who would be glad to do it for nothing 
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[his trans is Jone as we must have an exciter anyway, why not build it wire ntenna of 
was designed “P 50 as to be portable, thus making a portable low-power rig? —Co]lins network 
m , ind while we are at it, a modulator unit for suc ha low-powered 1, j 
portabi« —_ rig is a very simple afjair, especially if a single-button mike is Ph wo teed 
phone and A used. Following this line of reasoning, the neat appearing unit hrough insula 
1 also as an described in this article was built. tors on the right 
to driv are for link cou] 
vet tube oO! “ I a | section was to be yr {Oo the antenna or to anothet butter of 
1 on fy S scparat rf. unit pliner which | do tO {rive a on sU 
VISION LS i lug n° for th ter c.w. The long window at the top ts cul 
S uses | 1ci¢ yy uni\ Sa m its [ mpered Masonite and small-mes| Nick 
1 Wil fastened to th fram¢ This window 
Soe r 3 eR’. | snaps it tO permit cou ind crystal changing 
| ithout removing” the dust covet The jack Ol 
is in the athode of the y and for c.~ } 
KC) S pl yved ) it Lhe nirst lial on tl 
tt is th rystal plat tank: the middle dial ts 
tn ioubler plate tank: and the dial on the 
ght is the final plate tank. with the jack for 
final plat current to the right of that 
[he middle panel holds the 53 modulator 
1 speech assembly. It has a 0-100 miullian 
ter mounted in the center and to th right 
f that is a s.p.s.t. toggle switch to short out cl 
Cy} it sid of th lass B transformer vhen 
ratin Vv The ja k on the lower left 
ror tl mik the control just below tl meter 
the gain control; and the jack on the right 
s the class B plate current 
| | 
| 
: | 
| 
| 
~~ 
Front View of the Complete Transmitter 
Of the differen 
| } Nnsive rack 
or tne bread 
1 S | posed parts to be 
} } = shov 
} The R.F. Section of the Transmitter 
| s I t used 1 The bottom panel holds the powel and bias 
o | n r.f iit pply The 83 rectifier can be seen through the 
ntior DOW ill window, which is covered with coppet 
t is simt reen wire. We always did like to see an 83 
' ft-hand ne | nare up on modulation peaks Chi toggl switch 
sts the left disconnects the power supply from 
, 2 the modulators for c.w Operation The switch 
( ( h b to the right 1s in the negative powe! lead 





























Wiring Diagram of the Complete 


for transmit and receive, and the knob on the 
right turns on the power and bias supply. 

The power and bias supplies are conven 
tional and can be taken from the Radio Hand- 
book. | installed a bias supply to do away with 
batteries; it makes the rig more flexible and is 
a decided convenience if it is desired to work 
portable 

lhe panels are made of Masonite (tem 
pered), sixteen inches long; two are eight and 
one-half inches wide and one—the power sup 
ply panel—is eight and one-fourth inches wide 
They are fastened to the chassis with two bolts 
near either end of the chassis 

The rack is made of soft pine. It is sixteen 
inches by twenty-five and one-half inches out 
side measurement and each corner is reenforced 
with a metal angle purchased at the ‘dime 
store The rack is very rigid and strong 

The strips that support the chassis are one 
inch square and three and one-half inches long 
ind are fastened to the sides of the rack with 
wood screws. One above and one below each 
end of the chassis relieve the panels of all 
weight 

The panels are fastened on with short wood 
screws and the ends of the panels are trimmed 
flush with the sides of the rack 














Transmitter 





C,—5SO0 pptd. midget 
C.—140 ppfd. midget 
C:—25 wptd. midget 
C,—50 pupufd. midget 
C;—.01 id. 
C,—.0001 fd. mica 
C;—Optional coupling 
condenser for ca- 
pacity coupling 
to another stage 
(size depends up 
on tube used) 
C.—10 ufd., 25 volt 
electrolytic 
C,—0.5 pid. tubular 
Cc 8 wufd. electro- 





lytics 

R—10,000 ohms, 25 
watts 

R,—400 ohms, 10 watts 

R.—25.000 ohms. 10 
watts 

R:—20 ohm c.t. resis- 
tor 

R,—300 ohms, 10 watts 

R;—0.25 meg. gain 
pot. 

R,—1000 ohms, | watt 


R;—15,000 ohms, 10 
watts 

R,—25,000 ohms, 50 
watts 

CH,—30 hy., 60 ma. 

CH»—20 hy., 300 ma. 

MT—Mike transformer 

T,—53 class B driver 

T.—53 class B output 
to class C load 

T:—2.5 volt fil. trans- 
former 

T,—Midget b.c. l. 
transformer, 60 ma. 


T;—400 v., 250 ma. 





The whole assembly was painted with Sher 
win-Williams ‘flac black for wrought tron’. | 
find this leaves a satin finish and does not turn 
grey. It closely resembles rubbed bakelite 

The chassis are cadmium plated, fourteen 
inches by seven and one-half inches by two and 
one-half inches, purchased at the local supply 
house. 

Referring to the back view with the dust 
cover removed, at the top the 45 final is on th 
left with the 53 oscillator and doubler on the 
right. The middle chassis has the class B out 
put on the left, 53 modulator, the intermediate 
transformer back of the flashlight cells for th 
mike battery, and the parallel 53 speech ampli 
fier on the right. The power plug, to the left 
of center, carries the positive voltage to tl 
output side of the class B transformer and then 
on up to the final amplifier This was installed 
separate from the other plug in order to plug 
in the five-meter oscillator and use the 53 class 
B modulator on five meters. The bottom chassis 


shows the power supply with the 80 bias re 


I 
tifier on the left with the main power trans 
former back of that. Then the bias choke and to 
the right of that the filament transformer and 


next to that the 8-8-ufd. filter condenser. The 
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Under-Chassis View of the R.F. Section 


bias transformer and filter choke are 
inst tu Iront panel and lo not show 
This illustration also shows the method of 
ting the issis On the rack. The 1” square 
ps extend back trom the rack about one 
to hold the dust cover, which is held in 
DY Tour WOOd SCrew n these blocks fron 
side. The dust cover 1s made of the same 
Masonite and is reenforced and held together 
back s witl strips running the 
neth of the cover. Holes are drilled in 
de t ide ventilation 
Referring to the layout of the r.f. unit, the 
vstal 1s in tl ower right crystal plate tank 
I 
upper right, 53 right center, doubler plate 
ink t ef and lower center is the double 
lout row switch which cuts the dou 
n out The tw bindin nosts t the 
I S 1 are f externa ' is batter 
<} } } " ross thet ow ti 
( I t 
Ae 
| 
, 
( 
_— 
4 
ers pace 
] e tw e 
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the bias supply has been installed. Back of the 
‘5S is the final plate tank showing the two-turn 
coupling link and also the single-wire-feed to 
the right of that. 

The photo of the under side of the r.f. unit 
shows the method of mounting the different 
omponents. The tuning condensers are mount 
d on a bakelite strip which runs nearly the 
ength of the chassis, and are connected to the 
knobs on the front panel with bakelite shafts 
If the holes in the strip do not quite line up 
with those in the chassis when drilled, use a 
Hexible coupling. The jack in the upper left 
orner is the cathode current jack, with the 
athode resistor and by-pass condenser coming 
sack from that. In the lower-left corner are 
he crystal socket and r.f. choke and in front of 
them is the crystal tank condenser with the 
pling condenser to the grid of the doubler 

In the top center is the socket for the dou 

r plate coil and below that is the doubler 

ning condenser, with the doubler grid leak 
to the left of it. The d.p.d.t. switch is just 

front of the power plug 


} 


On the right side of the shield we have the 
eutralizing condenser in the center with the 
rid coupling condenser and r.f. choke below 
it. In the upper-right corner is the plate cur 
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The 12 Watt Speech System 


t jack and from it goes the 300 ohm resistor 
to the filament center tap resistor mounted on 

tube socket with two by-pass condensers to 
the left 

This layout is very easy to build and makes a 
neat appearing unit when completed; plate and 
grid leads are very short, more, in fact, than 
they could be if the condensers were mounted 
ibove deck. It puts all the wiring underneath 
where no one can see it unless you have the 
ourage to show them. The smallest amount of 






































Back View of the Complete Transmitter 

shielding was found necessary with this unit 

The modulator circuit is conventional in al} 
respects and the layout just as simple. The 
class B output transformer is on the left and 
below it 1s the terminal strip to select the out 
put impedances of 3000 or 5000 ohms. Above 
the transformer on the panel is the toggle 
switch which shorts the output side for c.w 
The mike transformer is mounted beneath the 
chassis. I haven't had any bouquets thrown my 
way on the quality of the speech but seem to 
be understood and get good single-button mike 
reports, which is all that can be expected con 
sidering the microphone and parts used 


Tuning up is very simple: Insert a plug into 
the final plate jack, tune up the crystal and 
neutralize the final on the crystal frequency 
leaving out the doubler. Then tune up the final 
after removing the plug. In order to tune up 
the doubler, the final amplifier must be left 
running to provide a load. The neutralizing 
control can be noticed in the front view between 
the buffer knob and final tuning knob. The end 
of the bakelite shaft was cut off flush with the 
panel and then slotted. Once set, the neutraliz 
ing adjustment need never be changed. The 
final loads up to twenty watts and operates 
very well: no frequency modulation has been 





nouced or reported Che outpul seems tO DE 
about the same on all bands. On eighty meter 
w. I use this exciter to drive a 211 and on 
ten meters to drive an 802, doubling fron 
twenty to ten in the grid of the 802. I hav 
worked the east coast on eighty meter c.w. with 
this exciter alone; so there must still be some 
hope for the low-power gang, and I hope this 
nformation will help some of them to improve 
their rigs and dress them up for the coming 
season 


* 
Modulating 807 ind RK 39's 


A i 


\ local ham recently phoned our technica 
lepartment to see if we could tell him why bis 
new transmitter “which is built just like in 
the article’ didn't work right. It was a phone 
rig, and sounded intelligible enough, but looked 
terrible on the ‘scope and had rather mediocre 
juality 

When we discovered that it was not a rig 
that had been described in RADIO we told hin 
we were sorry but couldn’t help him in that 
ase, but the next day he showed up at the 
laboratory with the whole transmitter, and was 
sO insistent in a nice way that finally we took 
a look at it, largely because by that time we 
had become curious ourselves 

A check revealed that the audio system was 
working very well. Upon checking the linearity 
yr tne modulat d stage, 


however, it was found 


» be sadly lacking. The transmitter used a pair 


the new transmitting-type beam tetrodes ir 
the modulated stage, plate modulated with fixed 
screen voltage. The bias came entirely from a 
ithode resistor, by-passed for r.f. but not 
audio. In other words the bias was varying 
during modulation from almost zero to nearly 
twice the unmodulated value 

The screen voltage was changed over to a 
series-dropping resistor arrangement off the 
modulated plate voltage. A 20 ufd. 100 volt 
electrolytic was put across the cathode resistor 
as an audio bypass. Result: the transmitter no 
longer ‘modulated down’’; it sounded very 
good, and looked very respectable on the ‘scope 

Now that these tubes are becoming widely 
used, we would like to point out that for best 
results they should be plate-screen modulated, 
ind that the cathode bias resistor (if used) 
should be bypassed for audio if the rig is used 
for phone work. If additional bias from a grid 
leak is used, it is then not quite such a serious 
matter, but it is still wise to bypass the cathode 
resistor with 10 or 20 ufd. for phone work 
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The relations of 
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with neighboring 




















One cure for squawks from b.cl.’s on your radiophone inter 
ference is to kill off all the complaining b.cl.’s (somewhat 
impracticable). Another is to stay off the air with your trans- 
mitter. But the best thing to do is to study this article and go 


ective B.C.L. CRM Reduction 


C. EVERETT* 


sufhicient 
pickup in a strong 
field to pick uf 


have 


d.c.1.$ are none about the problem the right way. The b.c.l.’s won't knou a signal without 
too cordial, par when you are on the air the antenna con 
ticularly on the nected 
160 and 75 meter phone bands. The phon« A quick check can be made on all receivers 
transmitter has a greater capability for interfer to see whether or not additional tuning wall be 
ence and is more easily traced. It cannot be effective by shorting the antenna and ground 
ured by the application of a simple filter t onnections to the troubled receiver. If the 
the transmitter: each affected receiver must be interference still persists, the trouble probably 
treated in a different manner innot be eliminated by any form of preselec 
The Situation 18 naturally aypravated by wide C10n and further Investigation will have to be 
spread use of “cigar box’’ receivers which are nade 
btainable for $10 or so. But even the more The second class of interference encountered 
xpensive receivers are not all immune, usually s that which troubles superheterodynes. It oc 


because Of some Oversight of the designer. Some 
f these reasons are: no preselection (to pro 
luce a cheaper receiver), overload of tubes wit! 
accompanying cross talk, insufficient oscillator 


shielding in superheterodynes, et 


The interference can be grouped roughly int 
two classes from the start. The first class is 
that encountered with a tuned r.f. receiver in 


all of 1ts various forms (particularly the chear 
receiver ) and ' 
tuned r.f 
ing of 


of the 


' 
receivers having an overloaded 


The usual symptoms are spread 


the signal over the 


high frequency en 


dial on the broadcast receiver 


The obvious answer is more tuning ahead of 


the receiver, which means a wave trap of som« 


sort. The thing that { into almost everyone 


ODS 


head when a wavetrap is mentioned ts the cir 


shown 1n figu l tuned circuit in paral 
lel resonance, which ts tuned to the interfering 
signal and ofters a high impedance 1n the an 
tenna circuit to the interfering signal. This 


satisfactory and does tend to re 


the type mentioned, bur 


requiring 


some cases 


luce interference of 


tnere 1s another form no more af 


paratus which is of more 


This circuit ts shown in figure and cor 


sists Of a series-tuned circuit connected across 
antenna and ground of the receiver. This acts 
as a short circuit (approximately) across the 


antenna and ground at the frequency to whicl 


tuned. This is of advantage since the first 


associated leads may 


oils nN the receive. ind 


O} 


urs when there is not sufficient preselection 
thead of the first detector, or when the oscil 
ircuit is not well enough shielded and 
isolated (allowing some signal to get into it) 
The symptoms are repeat 
yn the dial, from one to a dozen or more, wher« 


the interfering amateur (or police) station can 


lator 


points at various spots 


be heard. The amateur usually ‘repeats right 
n the irate b.c.l.’s favorite station, or at least 
so 1t usually seems 
The situation ts aggravated and complicated 
the fact that the oscillator has harmonics 


und the transmitter has harmonics and the re 
eiver has image respons« This can easily lead 
to a large number of repeat points 

This is the logical place for the insertion of 
the low pass filter, figure 3 This will wipe out 
the harmonics or at least reduce them, since it 
is an attenuation curve as shown in figure 4 


The 


ises Of 


wavetrap will not prove satisfactory in 


this type since the harmonics of the 
transmitter and of the receiver oscillator will 
not be eliminated 

There is one trouble with the low pass filter 
and that is the way in which the attenuation 
urve makes its leisurely way toward cutting 
ff the interference. On 160 meters, particular 

f the low pass filter is designed to eliminate 
the signal well, the high frequency end of the 


broadcast band will be rather weak on the b.c.! 


receiver, and while this may be tolerated in 
some cases. it is not the best solution in the 
vorld 























q My nd one ot these coils it 1S 
eT eee er | Ear LSE Nake ssible to build these units 


+ 000 +--+ t 
1K A ae ike mn a compact form: the case 
r_J 3 = a 
| «4 ral an be taken off the unit and 
LT ° 2 = a i) - —+ 
c t 2 wf | to the wiring changes made and 
i | 
two condensers mounted 
[here 1s then just one 
Y idjustment, the slider ind 


‘t G00 ro ( adjusted it need not be 
1, SIM¢ changes of fre 
e , Sst Ly} ncy within the same band 
= . vith the transmitter usually 

no change in adjust 


the adget The cost 


A 


Y , Y <> O (under nity cents per 


TeToa f $ \ VO +@ & Le © ~~ Ss ] 
VV 7 7 SOO nit) al ( outnt 1s sma 
K ~~ ‘ } 1 
i = ae e; { can be hidden inside the 
ats, « f\ § eo 
> a Le . NOM t s eiver cabinet and forgotten 
| 1 “ = = 
- 
| a ;U [ Wsadvantave 1S 
t + nred } } t TI 
ap nese units I 
tl snort waves will 
The answer is the use of ( M. derive { tiie ) nerefore, 1% the own 
type of low I iss hniiter, or ir} t tT nit rif t f I t \ [ ption he must either 
The circuit is shown in figure 5. This has t be shown how to disconnect it, or a switch ar 
off characteristic as shown in figure 6. 7 nged to do hen desired. A small double 
filter is more effective in use and just as che ouble w switch 1s suitable for this 
ro construct, aS Will De shown it lisconne ma uif 1s shown 1n hgure 9 
7 1 LW} 
In cases where the harmor ire strong I at So! tner troubles, par 
rcuit of hgure may not | t rect I 1 and ground 


ner¢ 1dding one con 5M particularly 
ttectively attenuate tl h no hielding, and 
nonics since c 6 2 mbDination < low | vet I strong | a antenna tun 
ter and a sl arp cut-off low pass filter A] { { fut ra tut i r.f. stage on the 
vote that L. C, tune to the transmitter fr¢ ef tse t ’ no g 1. The reason 1s 
V. giving the same action as the rcult 1! f f { nant sSsis pans af! buslt without bot 
This makes figure he best type of tunit ; and t to supply one. Galva 
init for all types of interferenc f ; (roofing) are cheapest and 
This may look like rather a complicat t to nd ped under the chassis 
ult, but a « ip form can | ct ily fr ality the desire ffect, al 
nexpensive component | : O realign the Os 
the circuits of figure 5 and f shown tO the tu erect OF the 


irawn in figure 8. The coi! I 


heen combined into or ) ha 

variable tap. C,, if used, can be abour 250 uwufd \not a { not be overlooked 
ind ( a compre ssion type f 1 condenser. ti { I nas =. Irprisingly 
loing iway entire ly Wit! ei \ 11f i | f OT lait ts > Eri 1d ation and 
lensers However by ISI! t a Si 1 Tt used to pe a common 
fixed mica condensers can be used ot spark days, but seems to have 
plications and the cost may be kept very low n for 


by using for L, and I ne of the so called lt ie 1 for guy wires and lighting 
antenna eliminators’ which is nothing but phone ts ecome tuned to or 
oil with a slider on it [hey can be obtair l f tral [ rrequency and re radiate 
+ 


from mail order houses and five and ten nt n al blocks from the transmitter. Some 


tores. By the use of two 250 wufd. condens« t tl ikes itself evidenced by readily ob 
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phting electri bulbs pay LOVE nana AnTenna 
s turned off, talking 
el f YT ‘ ) hart ‘ 
y omer phenomena [here are many non SS- 21 5 Wi 
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’ nd r } 1 } 
ounding the circuit by al L6oO meter I In a large number 
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{ and this arrangement will give 
ts as any Marcon: ot the same 
[his wire can be tuned by the 


series condenset and pick up coil 
cither against a ground or a coun 


s howeve}li we want the best 


possible. The rod should be 
] 


ground, in the clear, and should 
un of guys, well-broken-up. With 
lled taut and thie waxed cord 

ive an efficient ‘“low-angle’”’ 10 
idiator well away from = sut 
ferit ybjects. In addition, if 


) Ol 


in obtain horizontal or any other 
polarization by slacking the guy 
rod tilts at the desired angle 


ter Operation, the end of the feed 


yhHhle ft 
if 

Sey 

) 

O 

(sain 


uplied through a .OO2 ufd mica 


he final tank. If push pull final 
\ 1 S us illy best to use one 
nown methods of coupling a sin 


" ; 
to a push pull tank 


alin) 


riven in all standard 


of u is 
tic charts. The actual voltage 

n an audio amplifier is less than 
because part of the ,gain 1s al 

; pl oad resistance. In the 
Radiotre Manu Series RC-12 
on page 10 by which the 

iin of a tube may be calculated 


Actual voltage amplification equals 


esistance 


the theoretical gain 


of u and also the db 
voltage am} lification as derived 
rmula. Thus for a tube with 
ve amplification which is_ less 
the column headed ‘Audio 
iv be used 
— i) 
I te £8 § 
- 6 a0 - 
OU - EU ou 
ie) =: | wv 
3 o oQ 3a 
>U na xa 
0 12.9 21.9 15.9 
5 15 23.5 17.5 
8 20 26 20 
10 25 28 21.9 
11.5 100 40 33.9 
12.5 200 46 35 
13.5 500 54 37.5 
14 1000 60 40 
14.4 1500 63.5 42 
14.8 





If one will think in terms of db rat 


(hat it is mu 


in uw or voltage gain, he will tind 


easier to make calculations. The overall db gain 


of an amplifier is the sum of the db gain figures 


for each tube. Any coupling device between 
tubes merely transfers but does not increa 
power, hence there is no db gain except tha 


secured by the tubes. If you are in favor of do 


ing own mathematics, figure the actual 


your 


voltage amplification of each tube, find th 


1 


logarithm of that figure in a log table having 
a base of 10, and multiply the logarithm by 
to obtain the exact db gain 

A practical method of using this informatio 
may be applied to an amplifier. You may wish 


to know the probable amplification in db of an 


amplifier. Suppose this amplifier had a 57 tube 
working into a 56 through a resistance co 
pling, and that tubs coupled through a 1 to 


ratio transformer to a 2A5. Then with the tubs 
chart on pages and 23, which gives the dl 


gain of each type of tube in an audio amplifier 
add the db gain of a 57 2A5 
42 16 93 db course, if th 
amplifier works some of its tubes at a lower 


6 tO a 


Or! 


to a 
45. of 
gain level by reducing the voltage or using low 
plate resistance for the sake of stability or 
elimination, and consequently does not carry 

db rating as high as figures indicate might b 
possible, that is no re flection upon the amp 

fier. In the of push-pull Or 
parallel tubes, assume the i of one of the tubes 
and from the above chart or the 


calculating gain 
tube chart, use 
the audio decibel gain for that value of yu. Th 
of this 


Nr 


i 
ap} 
formula for actual voltage amplification—with 


mathematical analysis ears in the 


parallel tubes, the net plate resistance is one 
half that of 
the plate load is made one-half also, hence the 


The 


same reasoning holds true for push-pull tubes 


a single tube, but in good design 


gain remains the same as for a single tube 


where the plate-to-plate impedance is twice that 
(See tube 


recommendations for push-pull plate 


of a single tube manufacturers 


1m} ed 


ance. ) I , T hovd ” ( 
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Someone objected to the crack last month t 
the effect that 

get rid of jokes that are not funny in print o1 
in the theater any more All right, have 
no objection to your getting rid of them on 


160 meters is a good place 
we 


meters if you want to, or even 20 meters for! 


to 
the latter 


In fact, you don’t have 
to think of it 
is probably the best idea anyway 


that matter 


of them at all. Come 
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( netimes, un 


| innot | ised as a plat 
f irefully 

1S and appears to be 
; small possibility that it 


{1 mounted in heavy 














iron cases that are equipped with detachable 
covers; but the oil with which the cases are 
hlled when in service is not included. This is 
just as well because the oil is not necessary 
when the transformer is used for radio work 
Che most common sizes are the quarter-kilowatt 
(250-watt) and half-kilowatt (500-watt) trans- 
tormers, which sell for about $3.75 and $5.00, 
respectively ; but these prices vary with the price 
of junk metals. These two sizes of transformers 
have primaries wound for 2200 volts, and 220 
olt secondaries. 

There are also two types of one-kilowatt 
ransformers that may occasionally be pur 
hased. One has a 6600-volt primary and a 220 
volt secondary, and the other has a 6600-volt 
primary and a 550-volt secondary. These larger 
transformers are ideal for use with high-power 
ransmitters; because even with full-wave recti 
fication it is possible to have a 3000-volt output 
trom the filter, allowing for more than normal 
voltage drop in the rectifier and filter. 

The transformers are used with their pri 
maries and secondaries reversed. This means 
that the 220-volt winding (which is the secon 
dary in power work) is connected to the 110 
volt or 220-volt alternating-current power line 
and the 2200-volt winding (the primary in 
power work) is employed as the source of the 
high voltage for the rectifier. 

If the 220-volt winding is connected to a 
220-volt source, the output of the transformer 
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} 
E er 
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Figure 3 
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Untapped type of 220:6600-volt transformer, 
usually 1000-watt rating. Voltage ratio: 1:30 
With 110 volts across AB or CD; or with 
220 volts across AD and B connected to C: 
EF GH 3300 volts 
With F connected to G: 
EH 


6600 volts 
With 110 volts across AD and B connected 
to H 
EF GH 1650 volts 


With F connected to G: 

EH 3300 volts 
will be 2200 volts; but if the 220-volt winding 
is connected to a 110-volt source, the output 
of the transformer will be only 1100 volts 
[he case just considered was for a 220:2200 
volt transformer, which could be of either 250- 
or 500-watt rating 

















The two sizes of 220:2200-volt transformers 
may be purchased in tapped and untapped 
types. With the untapped models, the only out 
put voltages that may be obtained are 550, 
1100, and 2200 volts, unless a variable auto 
transformer or rheostat is used in the primary 
circuit. In the accompanying tables of voltages 
that may be obtained 

A ° 
ings) is taken into con 
sideration. The 220 . 
600-volt and 550 
6600-volt transformers 
likewise are constructed 
in models with tapped ee ee ms 


ind untapped windings AB or CD; or with 550 


volts across AD and B 
but only one example connected to C: 


with the various trans 
formers, no means of 
regulation of voltage 
(other than of tapping 
the transformer wind 


@ 


DTT 











Figure 4 


Tapped type of 550:6600- 
volt transformer, usually 


of each model its shown EF = GH = 3300 v. 

. EJ IF GL KH 

n the tables of voltages 2209 v 

‘ EI IJ JF 1100 v. 

Both the primaries Gk = EL= UW v 

and secondaries of the ahead 1100 v. 

t . 

several types of trans 1 eS. = 

f . . EL IH 5500 v 
é vide 

ormers are divided in ==h=- R= oes 

to two sections, as may IK JL 3300 v. 


JK 2200 v. 
With 275 volts across AD 


panying diagrams. The 4 _B connected to C: 
‘ EF GH 1650 v. 


primaries are indicated Ey IF = GL = EH 
» lettre ) 1100 v. 

by the letter I and the gy =F 550 ¥ 

secondaries by §. These GE KL= LH 

550 v. 
ire not the real primar With F connected to G: 
: ’ EH 3300 v. 
es and secondaries as EL = fH = 27506 
used in power work, EK = IL = JH = 2200 v. 
IK = JL = 1650 v. 
but are the windings as 1K = 1100 v. 
they should be em 
ployed for radio trans 


mission. The lettering 


be seen in the accom 


The voltages that could 
be secured with 110 or 
220 volts across the pri- 
maries are not listed be- 
cause they could easily 
of the terminals of the be computed from the 


transformer windings table given above. 
usually corresponds with the lettering in the ac 
companying tables 

The most common type of tapped 250- or 
500-watt transformer is illustrated in figure l 
With the two primaries of this transformer in 
series and the two secondaries in series, and 220 
volts a.c. across the primary windings, the com 
bined secondaries will deliver 2200 volts. It 
will be seen that there is a wire strap brought 
out in the center of each primary winding that 
can be tapped onto for obtaining intermediate 
voltages. These straps are marked K and L in 
the drawing. When less than the two full pri- 
mary windings in series is employed, it is not 
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Modern Transmitter Design 


By J. 
In general, amateur transmitter design con 
sists 1n turning the junk box upside down in 
the middle of the floor and then using what 1s 
available. Few of us ever get a chance to lay 
Out a transmitter with every detail just as we 


How 


at one time or another, mentally 


would want it, without regard tO cost 
ver, all of us 
design our ideal transmitter 

We all have definite opinions on just what 
type ol crystal-controlled exciter we would 


We all pet type for 


the final amplifier and we also sometimes dream 


choose have some tube 


about a parucular mechanical layout, perhaps 
y finished 
relay racks, or perhaps even a long table covered 
with separate breadboards for each stage. While 
fully fond 
dreams, it sull is useful mentally to argue with 


built into bay after bay of beautifully 


95% of us can never realize our 
this or 
Only by 


considering the advantages and dis 


ourselves as to the relative merits of 
that 


thoroughly 


arrangement or circuit feature 


advantages of every detail of a transmitter can 


we approach a really good transmitter 


Design is a matter oO! compromise Good 


engineering is largely a matter of compromising 
result with cost. As no two amatcurs are after 
exactly the same combination of performance 


convenien and ovet 


ull eth 


consistency, ap} earance, 


ency, there naturally can be no one 
transmitter that will represent everyone s ideal 
{t is rather rare for a transmitter description 
that many amateurs will want to copy exactly 
Everyone nas 


make 


] . ] 
particulat transmitter some what more desirabl« 


tO appeal in a Magazine some 


ideas for improvement which will any 


in his eyes. It is these improvements which 
cause so much lost sleep among magazine 


editors in trying to answet Inquiries about why 
a published rig does not operate as claimed 
actly 


when it was copied ‘ey (except for put 


in place of something else, using 
50 uufd. instead of the 100 uufd. that might 


tung a 210 


have been specified, using shunt feed and grid 


neutralization instead of, etc., etc., etc.). Quite 


often changes in published circuits and me 


chanical layouts do represent improvements 


but ic should be emphasized that small changes 


rical and mechanical layout can have a 


in elec 


vastly more far reaching effect throughout the 


transmitter than many peopl evidentally real 


N. A. Hawkins, W6AAR 


ize. An expert can and visual 


ize most of the effects on the rig before it is 


make changes 


built. A novice usually sees only the advantages 
f the new without adding in the dis 
advantages to the overall compromise. 


reature 


The problem of making improvements in 
standard transmitters is somewhat analagous to 
the troubles experienced in 


hotting up” a 
model | 


Ford for higher speeds. We would 
start with a bigger carburetor, manifolds, valves, 
and a trick head to raise the compression. Then 
we would start burning up bearings and even 
breaking crankshafts. The next step was to buy 
oversize connecting rods and a balanced crank 
shaft. Next the transmission bands and bear- 
ings gave up the ghost and we probably went 
for an oversize clutch and bearing arrangement 
in the transmission. Then the universal joint 
became sloppy and was replaced by something 
oversize. Personally, | was cured when I grad- 
ually strengthened everything from the engine 
back to the rear axle, only to shear off the rivets 
on the ring gear half way up a very steep hill, 
which left me nothing but the hand brake to 
kcep me from rolling backward. Those familiar 
the model ““T’ hand brake will 
know what happened next. As I had to rebuild 
the car anyway after the episode, I sold my 
high-powered motor and went back to strictly 
stock and most of my troubles ended. 

We find that the same holds for radio trans 


with averave 


motor 


mitters. We make one small change in a pub 
lished have to make another to 
ottset the first change, then another to offset 
and so on. We finally end 
up with an entirely different transmitter. 

The this outline 
briefly a step-by-step layout of a transmitter, 


rig, then we 


the S¢ cond chan ge : 


purpose o! article is to 
discussing the pros and cons of the compromises 
faced at each step. For purpose of example we 
will discuss a simple kilowatt c.w. transmitter 
A Simple | Kw. C.W. Tr 

We 


this transmitter to do. I am going to limit it 


unsmitter 


first must decide just what we want 


to a quick-change 2-band transmitter, although 


a third band can be used by adding plug-in 
coils and a second crystal. We will limit it to 


80, 40, and 20, as 10 meters does not justify 


a kilowatt at the present time. We will assume 
that this 


rig is to be built by 


an apartme nt 
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nade to hit 80, 40, and 20 meters 

- i with little difficulty and has less 

“T ‘ | yt ma = 4 | radiation from the feed line than a 

: : zepp. system. As this rig was as 
. 7 a ; 

sos 9 is = —_— L sumed to be used in an apartment 


| ‘ 7. PA ipecaaciias tee |S house the netghbors should appre 
| ; Y = ; ; , 
| ry $ A ola a in ( rts made to reauce 
Fees : i >—+ ~ > , Z ’ 
+ 4 bs Rae | feeder radiation. A multiband an 
RS . a = < | 
st , ES — es - enna of some sort is usually essen 
oe ee ; l —= 
i < tial for apartment house use as sepa 
+100 — Peres | ite antennas for each band fed 


Figure 1 with untuned two-wire lines usually 


' ' } } | yuo 
Wiring diagram of the transmitter described canal oo much room, although 


in the text they represent the ideal system at 


R,—S00 ohms. 15 C,—.01 fd C;—10 pufd., 4800 v { present tm 
watts C.—50 pufd. per sec spacing ee a = Pea a 
R.—10,.030 ohms. 200 tion, 2000 volt Cy—100 yfd.. 4009 NOX at we have decided upon 
watts spacing Vv. spacing in antenna we can proceed to plan 
R.—2500 ohms 25 Cc 001 pfd., 5000 v C;—200 wppid 1009 ; : ; oe I 
watts mica Vv. spacing the 1yvOout OF tl ninal amplifier A 
R,—250 ohms. 200 Cc 01 wtd., 1000 v C.—.00 uid. mica 


watts mica 5000 v single-wirc-fed antenna works with 


) complication from a single 


I 
Cost, as usual, is an important item Incidental isually mecessitatcS a separate antenna tank 


dweller and that it must be extremely compact nded final amplifi A push pull amplifier 


ly, I feel that not enough attention is being . h means another high-powered tuned cir 

paid to the element of cost, in most transmitters t and a complex readjustment of tube loading 

Before any intelligent discussion of transmit vhen changing frequency. The single-ended 
14 


ter merits can be made, accurate cost estimates umplifier also 1s cheaper to build. as less attention 


should be drawn up. With the aid of a litt to circuit symmetry is necessary and only one 


practice and a mail order catalog you can soot ralizing condenser need | ised. Using the 
learn to estimate costs with very little error ngle-cnded amplifier also allows us to use one 
The cost of this transmitter is under $1 the various versions of the simplified 7 net 
without th plate transformer and _ without rk, wl materially simplifics runing up the 
labor. The plate transformer was omutte 1 fror I iit of one of the simplest ind best 


this estimat yeCAUSE transformer costs to-piate COUupIINY arrangemcnts 15S shown in 
vary so widely. This rig uses a 1 or 1.5 KVA he circuit diagram of figure 1. This happens 
transformer with a 4400 volt center-tappcd to be my simplification of the Jones simplifi 


secondary to give about 2000 volts rectified and cation of the Collins simplification of the West 


filrered direct current at about 575 millian ern Electric version of the + network. This par 
peres A suitable pole transformer is currently ilar arras nt has th ivantage over the 


worth less than $5.00 when and if availabl Jones circuit (see figure 2) in that series feed 
but will mot be quite as satisfactory as a trans ; used, which eliminates an r.f. choke. It has 
former specifically designed for this servic advantage over other serics feed modifica 
The Actual Desian tions of the Jones circuit (see figure 3) in that 
Now. for obvious reasons. we will stare with there is no d.c. present across the high capacity 


the antenna and work backward toward th nse! f figure 1. There ts 
’ 
. owe ' maa nt tee r which 1 
crvstal oscillator This may seem illog cai to No ‘ Mm thie ree whicn 1S essential In 


those who usually start with an exciter at partum installations where Willie's 


then work forward, but it is important t te and sister's lingerie both gct hung on the 
lize that antet final amplifi feeder at one time or another. The only bad 
contribute all or the signa while the ext iter ture tO thls circu wn in figure I ts that 
nd driver stages should be cons dercd merely the rotor of ¢ is hot with r.f. and an insulated 
us accessories associated with the final amplifier ft coupling must be used to eliminate hand 
The antenna pro! m can be solved in any ipacity when tuning This is a minor matter 
number of ways. There is no ideal antenn in be easily inged 


However, I am going to choose the single-wire Note that th e of any of the simplified z 


iat the final amplifier be 
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Figure 2: Jones Coupler 











grid ncutralized. This is no particular disadvan 
tage as the argument between grid and plate 
neutralization is very 50-50 break 
With plate neutralization the plate tank con 
denser (which in this case corresponds to C, 
and C; in series) necds to have only a quarter 
the capacitance of the plate tank condenser in 
a grid-neutralized stage, for the same circuit Q 
or merit. However, it has to 

plate spacing, as the peak r.f. tank voltage wil 


close to a 


have twice the 


be twice as high in the grid neutralized ar 
rangement. Thus the tank condenser costs will 
be about the same, 
scheme is used. The grid neutralizing scheme 


whichever neutralizing 


has a slight advantage in that it is less subject 
to degeneration effects which rob many plate 
neutralized amplifiers of much of their grid 
to-plate power gain 

While it is true that a single ended amplifier 
feeds more even harmonics to the antenna than 


does a push pull amplifier, he use of the capaci 


tive-coupled z section network shown filtcrs 
out most of the harmonics before they reach the 
feeder and those that do finally reach the feeder 
are quite weak compared to the fundamental 
Also, as this is a c.w. rig, the even harmonics 
can be made to fall within other ham bands so 
that QSL’s from the F.C.C. will not result from 
the weak harmonics that do reach the antenna 

We will make a virtue out of the ability of 
a single-endcd class C amplifier to generate 
even harmonics and use the final amplifier as a 
doubler on 20 meters. This expedient is in dis 
favor with many amateurs, although they are 
usually mot sure just why there is anything 
wrong with it. Oftcn, when doubling in the 
final amplifier, a considerable amount of funda- 
mental 
two bands at once. 

This is undesirable as it causes unnecessary 
interference, but the line-to-plate coupler shown 
discriminates strongly against the fundamental 
when tuned to the harmonic and does it much 


power is radiated causing signals on 


better than most conventional antenna coupling 
course, the 
fall off when 


arrangemcnts in this re pect UO} 
powc! output and pla € Cilic enc 


; 
doubling in the final, added cost and 
stace in the trans 


mitt€r 1s not jus ihed, as the 


mnlicatinr ley 
complication ¢ f a doubler 
resulting increase 
' ; 

in signal on 2U metcrs 18 materially less than 


one hal! point the R scale. Aside from the 
question of cost ¢ loubler s is the fact 
that by doubling in the final, all that is neces 
Sary tO ZO ifo i tO met § 18 to retune the 
final amplifier, as the tuning condensers hit 
both bands with the tank coil used. Changing 
is a matter of not more than 5 seconds. 

Now that w have more Of less decided to 
use a single-ended grid-ncutralized final ampit 
fe ( es. {f choosing a tube or 
tubes for the final amplifier. Choosing a tube 

amp 1¢ necessitates choosing a 
plate powcr supply at the same time. There ts 
ilw one c tion of tube rating plate 

I] ] j id l ik COI de isers 

that 1s most € ¢ Yr a QIN n power clas 
sificat.on. 1 es un more class 
C plate current he final amplifier than th 
more consery tube anufacturers recom 
mend for n ! operation, or for pl ne 
u rerscn \ iter I Wind tL al ost every 
n ma tul tarting with the H tubes 

ind VT2's of 17 years ago, I have formulated 
tle of thumb about rating the maximum d.c 
plate current desirable for any transmitting 
tube. With a thoriated tungsen filament tube. 
I multiply the nent voltage by the filament 
t tc rent hea powcr, in 
watts. Then I allow a maximum of 5 milliam 


peres of space current for each watt of filament 
such as a 211, 


with a 10 volt 3.25 ampere filament, I find that 


Thus with a tub< 


the 32.5 watts of filament heating power, at 5 


r 
milliamperes | watt, justifies a d.c plate cur- 
rent of 162.5 milliampe-es, and no more, as far 
is I am conc 1. I have found examples of 
¢ onal! yd tul o! irious fT pes that 
COTE agi 1] Se ae es _ 
Lave POOC L1L€ l a € I current than 
given by this rule of thumb, but the excep -10ns 
were rare enough to satisfy me that the rule is 


{ 1? , 1 «] | - 
worth following. While this rule gives a value 


p iat 1s, in some cases, lower 
than that recommended by the particular tube 
manufacturer, I follow the rule anyway as rating 


standards vary cons derably 


From many standpoints. one ideal plate volt- 
use of 


2000 volt filte: 


f ] ° ] ] } 
age 1s 1500 volts. This would allow the 


mn } 1 t) i) 
ew | yranol and i 
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Series-Fed Jones Coupler 
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condensers which are so cheap in the 4 utd 
size. However, for one kilowatt input we would 
have to use tubes in the final amplifier that 
could handle 666 milliamperes of plate current 
By the emission rule this would require a tubs 
or tubes with one-fifth of 666, or 133 watts of 
filament heating power. This would mean four 
tubes of the 32.5 watt filament power class, 
such as the 805 or the 852. 852’s are quite 
hard to drive to good plate efficiency at 1500 
volts and four 805's would cost over $70. Also 
while parallel operation is all right, within 
limits, the use of four tubes in parallel on high 
frequencies would almost undoubtedly give 
trouble from parasitic oscillation. Even thre 
tubes in parallel are generally undesirable, if not 
from parasitics then from high grid to ground 
and plate to ground capacitance which would 
make it difficult to get efficient grid and plate 
tank circuits 


Thus the answer to this problem is tO go CO 


a higher d.c. plate voltage for the final ampli 
fier. How high should we go? Let us go back 
to the question of tube filament heating power 
to get an answer. Looking at a tube table we 
find the prices of transmitting tubes take a big 
jump right above the 354 150T classification 
These two types have 5 volt 10 ampere fila 
nents and thus uulize 5O watts of heating 
power. The rule of 5 milliamperes per watt 
ndicates that either of these tubes is good for 
250 ma. ol space current, class (¢ If we used 
ne of these tubes, a dx plate voltage of 4000 
volts would be required. If we used two such 
tubes in parallel we could get a kilowatt input 
with a 2000 volt plat supply Let us consider 
the pros and cons of a one kilowatt, 2000 volt, 
500 milliampere supply versus a 4000 volt, 250 
ma. supply. For a given degree of ripple filter 
ing the filter costs should, theoretically, be 
exactly the same for both supplies This point 


not generally appreciated by the majority of 


\ 
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imateurs. They point out that a 4000 volt, one 
ufd. filter condenser costs about four times as 
much as a one pfd., 2000 volt condenser of the 
same quality. Quite true, but the one ufd., 4000 
volt condenser has four times the energy storage 
and filtering effectiveness as the one ufd., 2000 
volt condenser. For the same filtering effective 
ness at 4000 volts as a one ufd. condenser work 
ing at 2000 volts, we only need one quarter of 

microtarad, and the costs of these two con 
lensers should be the same. In exactly the same 
way the filter choke problem works out so that 
almost exactly the same amount of copper and 
iron 1s necessary in filter chokes for 4000 volts 
it 250 ma. or 2000 volts at 500 ma. For a given 
degree of filtering of the 4000 volt, 250 ma 
supply let us assume that a 20 henry, 250 ma 
hoke 1s required As hitering effectiveness ol 
i choke varies as the square of the current 
through the choke, for the same degree of filter 
ng the 2000 volt supply would use a 5 henry, 
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500 ma. choke in place of the 20 henry, 250 ma 
choke used in the 4000 volt supply. For a given 
quality of construction, a 20 henry, 250 ma 
choke would cost about the same as a 5 henry, 
500 ma. choke, assuming that they were made 
in the same quantities. This same point holds 
for both filter condensers and plate transfor 
mers. Thus while theoretically there should be 
no difference in cost between a 2000 volt sup- 
ply and a 4000 volt supply, both to give 1 kw 
output, the 2000 volt supply is actually slightly 
cheaper because its components are made in 
larger quantities 
Rectifier Tube 

However, before definitely deciding upon a 
2000 volt plate supply we must consider the 
question of rectifier tubes. The 2000 volt plate 
supply will have a 500 ma. load from the final 
amplifier and in addition we may want to use 
it for part or all of the exciter in order to reduce 
the number of plate supplies in the rig. Thus 
the load is almost certain to be more than 500 
milliamperes. 500 ma. is the maximum rating for 
full-wave 866's working into a good input 
choke. Well. I have had very good life from 
866's working at 600 ma. (choke input) and 
866's are cheap; so if we can keep the exciter 
drain down below 100 ma. on the 2000 volt 
supply we can get by with 866's 

Of course, we could go to 2500 volts plate 
voltage and thus cut down the current drain 
but we then make the peak a.c. ripple voltage 
rise above 3000 volts, and the next filter con- 
denser classification is 4000 volts, where filter 
condensers start to get really expensive. So, if 
possible, we want to use not more than 2200 
volts of plate voltage so that we can squeeze 
by with 3000 volt filter condensers 

Thus let us go ahead, for the time being, 
with a 2000 to 2200 volt plate supply for the 
final and see what we can do with the rest of 
the rig 

We now have a final amplifier that will run 
at about 2000 volts and 500 milliamperes. We 
can use two HF200's, T155’s, a pair of 354’s, 
or two 150T’'s. The latter two types have heavier 


filaments to justify the extra cost. There is little 


to choose between the 354 and the 150T. The 
filament emission works out just right for 500 
ma. operation of the pair. They both have a u 
of about 13, so there is no choice on that point 
They both are easily driven and will require 
about 25 watts of drive for cool operation at a 
kilowatt input at 2000 volts. If more drive is 
available it will increase the output and efh 








ciency, particularly when doubling in the final 
to 20 meters. For running a cool kilowatt input 
when doubling, about 50 watts cf grid drive 
will be required; so if possible we should try 
to get a good 50 watts of 40 meter output from 
our exciter. 
The Exciter 

There is an endless number of good exciters 
that we could use to get our minimum of 25 
watts and our maximum of 50 watts of drive 
for the final amplifier. We could use a long 
string of little tubes and make them grunt or 
we could use a few big tubes and let them loaf. 
Personal preference enters into all exciter dis- 
cussions. However, the whole exciter question 
has been more or less upset recently by the 
WO6UF exciter using a 35T as a 50 watt crystal 
oscillator. The 6L6 push-pull oscillator de- 
scribed last month also fills the bill nicely. 








Figure 4: Link Coupling 











Interstage Coupling 

One of the busiest arguments in the trans 
mitter field concerns the question of interstage 
coupling. There are as many interstage couplers 
as there are antenna couplers and each has its 
supporters. They are practically all capable of 
giving about the same results when properl) 
built and adjusted; so while one system may 
be simpler or more convenient to adjust, there 
can be no question of one being more efficrent 
than another. 

Link coupling, shown in figure 4, seems to 
have every advantage in its favor except sim- 
plicity. It is easy to adjust, it is not critical to 
build, and it allows series feed of both driver 
and driven stages. However, it is complicated, 
expensive, and takes up room. Link coupling 
is merely a special type of inductive coupling; 
so we might look into the simpler types of 
inductive coupling as a better answer to this 
particular problem. The most common type of 
inductive coupling is shown in figure 5 and uses 
a tuned plate, untuned grid circuit. This circuit 
works quite well, when properly built and ad- 
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Keying the Transmitter 

Full breakin is practically a necessity in this 
day and age and any transmitter without it is 
out of date. The simple and logical keying ar- 
rangement for this rig is primary keying. We 
could key in the cathode of the oscillator, but 
that would necessitate external bias or all ca 
thode bias for the final, as well as a husky 
bieeder on the plate supply to protect the filter 
condensers against keying surges and to mini 
mize keying thumps. Then again a keying relay 
to handle 2000 volts is both rare and expen 
sive. The plate voltage is not 2000 volts, duc 





Figure 5 
Inductive Coupling, Tuned Plate 





to the plate dropping resistor, but when the 


cathode or B minus return to the oscillator is 
open (key up) the voltage becomes 2000 volts, 
without allowing for a rise in power supply 
voltage when the load is removed 

While this oscillator has somewhat less 
tendency to chirp when keyed than many other 
oscillators, it still can be made to chirp unless 
the plate tuning is carefully adjusted. It was 
found that less chirp occurred with primary 
keying than with ccnter tap keying. With pri 
mary keying the oscillator plate voltage changed 
from zero to betwecn 1000 and 1250 volts after 
the key was closed. With center tap keying the 
plate voltage started at about 2500 volts then 
dropped down to the normal operating value 
between 1000 and 1200 volts. In the primary 
keying case, the oscillator probably did not 
start to oscillate until the plate voltage neared 
its normal value. In the case where the oscillator 
was keyed in the center tap, it probably started 
immediately the key was closed, thus giving 
rise to the chirp while the plate voltage was 
falling from 2500 down to 1250 or thereabouts 

Grid Bias 

We have no choice in the bias source for the 

crystal oscillator stage. That comes from a 500 

















ohm cathode bias resistor. That method has 
been found to be the real answer for the 357 
crystal oscillator. Using grid leak or any other 
bias source for the oscillator merely raises the 
r.f. crystal current and lowers the output. 

Bias for the final amplifier can be supplied 
from almost any source. There is little point in 
adding a separate power supply to the trans 
mitter just to supply bias for the final amplifier ; 
so some form of self-resistor bias ts the logical 
and simple answer. 

Grid leak bias, where the negattve voltage is 
supplied by rectified r.f grid excitation, has the 
advantage that it causes no loss of plate volt 
age, is self adjusting in that it regulates itself 
with the grid excitation, and is cheap. It has 
the disadvantage that there is no negative bias on 
the final amplifier tubes without grid excitation 
Thus when the crystal stops oscillating the final 
gets very warm if only grid leak bias is used 

Cathode bias has the advantage that it ad 
justs itself to changes in plate current, hig! 
plate current giving high negative bias. It tends 
to hold down the amplifier in the absence of 
grid drive, but has the disadvantage that it 
causes a loss in plate voltage on the tube tn an 
umount equal to the bias. 

Thus good design necessitates a compromis¢ 
berween the good and bad features of both 
types of bias supplies 

This compromise is pretty well satisfied bi 
the combination of 250 ohms of cathode bias 
in addition to 2500 ohms of grid leak bias 

Note that as the two stages each use cathode 
bias. they cannot be fed filament voltage fron 
the same transformer winding. Two separate 

volt filament transformers must be provided 
one supplying about 5.3 volts at. 20 amperes 
and the other about 5.15 volts at 4 amperes 
These margins over the required 5 volts of fila 
ment voltage are necessary to make up for the 
drop through average length filament leads 
from transformer to socket. There must never 
be less than rated filament voltage at the socket 


Jacks are shown in figure 1 at convenient 
metering points. If high voltage jacks are used 
a wooden plug or an unused plug can be used 
to open the B negative to the amplifier at the 
amplifier cathode jack. This enables the final 
to be neutralized easily. The average phone jack 
will arc over at 2000 volts d.c. However, there 
are a few of the older type jacks which seem to 
stand the 2000 volts without arcing over 

Concerning rectifier tubes, some makes of 
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point about the method which might be im 
proved on is the question of d.c. grid current 
In all the computations of Terman, the d.c. grid 
current is assumed to be approximately 20% 
of the average d.c. plate current. This assump 
tion is correct for many cases but gives values 
for grid driving power that are too high when 
using tubes which are easy to excite. The values 
of power gain and grid driving power shown 
n the chart were obtained experimentally 

The chart shows. three types ol amplifier 
operation: class B operation for maximum pow 
er gain, extreme class C operation for maximum 
plate efhciency and an intermediate condition 
wherein these two factors have been compro 
mused 

The data are divided up into four groups, 
marked A, B, C, and D. Data A and B deal 
with class B operation, where the amplifier bias 
was made equal to cut-off. Data C deals with a 
condition intermediate between class B and 
extreme class C where the angle of flow was 
130 degrees. Data D deals with the extreme 
class C condition where the angle of flow was 
110 degrees and the bias ranged from about 
3.6 times cut-off at 2000 volts, to about 2.6 
times cut-off at 3300 volts plate voltage. Thus, 
while I term the conditions shown in data D as 
extreme class C, it can be seen that it is really 
not extreme at all compared to some amateur 
tube operation where the bias reaches as much 
as 5 times cut-off 

The operation is defined by the column 
headed “Angle of plate current flow’. An angle 
of 180 degrees equals one half cycle, which is 
the class B condition, and the negative bias is 


ual to cut-off. The effect in raising the plate 


voltage is quite marked, as the power gain 
through the stage goes up to the high value 
of 77 at 2000 volts plate voltage (data A) 
The four sets of data included opposite ae 
were obtained by limiting the instantaneous 
peak space current to 1090 milliamperes. The 
maximum positive grid voltage was made equal 
to the minimum plate voltage, 250 volts. At 
this point the plate current 1s 900 ma and the 
grid current is 190 ma. The data given opposite 
B, C, and D used 1.44 amperes as the maximum 
allowable instantaneous space current. This 
value of space currcnt flowed when the maxi 
mum positive grid voltage equaled the minimum 
plate voltage and they both equaled 300 volts 
At this point the plate current was 1200 ma 
and the grid current 240 ma 
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Inductive Coupling. Tuned Grid 








The data opposite B was not considered use 
ful, as the plate loss figures came out somewhat 
above the ratings on the tube. It is interesting to 
note that the 199 ma. of dic. plate current 
drawn opposite data D was just as hard on 
the filament emission as the 367 ma. of d.c. 
plate current drawn under the data opposite B. 
This shows how class C operation of a tube can 
be much harder on a tube filament than class B 
Operation at a much higher level of average 
d.c. plate current. The data opposite D also is 
interesting in that it shows that the peak space 
current can reach over 7 times the average d.c 
plate current indicated on the plate milliam- 
meter. The data opposite D was taken for an 
angle of plate current flow of 110 degrees. 
which ts not too extreme. Many amateur sta 
tions are operating with shorter plate current 
pulses, thus indicating that the peak currents 
in those stations are undoubtedly somewhat 
higher than 7 times the average d.c. plate cur 
rent 

Note how fast the power gain through the 
amplifier stage goes down as the bias and plat 
ethiciency are raised 

The results show that surprisingly high plate 
efficiencies can be obtained even when the amp- 
lifier is biased only to cut-off. This matter of 
ultra-high grid bias can be greatly overdone 

The error factor was found to be not more 
than about 5% and the computations err on the 
conservative side, where any error appears 

The 150T was chosen for this study becaus« 
it is one of the few tubes on the market with 
complete curves available in the positive grid 
region. The constant current curves supplied 
by the maker were found to be quite accurate 
and easy to use. We wish more of the tube 
manufacturers would take the trouble to make 
up complete and accurate curves of tube per 
formance in the positive grid region. Curves in 


the negative region are practically meaningless 
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A\ New and Complete Tube Table 


At least once a year we find it necessary to 
compile a rather complete reference of the new 
transmitter tubes which have appeared. This is 
necessary for our own use in designing trans- 
mitters and thus we present it in the hope that 
it may prove as useful to the reader as it is to 
the staff of Rapio. This tube table differs from 
those we, and others, have presented before in 
that the various tubes are divided up into 
groups and each group is followed by a brief 
discussion of the group as a whole. This last 
year has seen close to 50 new transmitting tubes 
made available to the amateur. They are coming 
thick and fast and it will be seen that a great 
deal of duplication has resulted where different 
manufacturers have brought out practically the 
same thing under a different type number 
While standardization is undoubtedly generally 
desirable from the economic standpoint, in the 
transmitting tube field there was no real prog- 
ress in either improving the product or lower- 
ing the cost until the old standard types beg 
to be replaced by the new and different products 
of the independent manufacturers. The princi 
pal improvements have been in using superior 
anode materials, first carbon and more recently 
tantalum. Also the increase in the amount of 
filament emission compared to the plate loss 
rating shows that high efficiency operation is 
being encouraged. This tendency will be evi 
dent from studying the columns in the tables 
showing filament heating watts and rated plate 
loss watts. Formerly the plate loss rating was 
from about three to six times the filament heat 
ing power. Now it is steadily declining and, in 


one case, the plate loss rating is only about 1.4 
times the filament heating power. There is no 
substitute for high filament emission in a 
transmitting tube. The emphasis used to be 
placed upon how much power the tube would 
dissipate on its plate. Now the emphasis is 
more properly placed upon how much power 
the tube can put out, which is the real function. 
Tubes are no longer dissipaters but are power 
converters which convert d.c. into high fre 
quency a. with a high degree of conversion 
eficiency 

The newer tubes lay particular stress upon 
low inter-element capacitance to reduce the 
circulating radio frequency current flowing 
through the tube seals at high frequencies. Also 
the seals themselves are being enlarged and 
improved. It is not generally known that the 
high frequency resistance at a tungsten-Nonex 
seal can be as high as 150 ohms. As the current 
at the higher frequencies can easily reach several 
amperes, it will be seen that the seals can intro 
duce quite a material loss of r.f. energy. Some 
manufacturers are using two or three seals con- 
nected in parallel to reduce this seal resistance 
Stranded leads are also a prolific source of r.f 
resistance at frequencies above 10 megacycles 
and are being avoided in many of the newer 
tubes. As it is almost impossible to tie solidly a 
top cap to a grid or plate lead that is not strand- 
ed, most of the tubes that use solid leads come 
without “grid caps” on element connections, as 
no simple means has been devised to fasten 
the cap to the tungsten lead 


Table A 


With the exception of the last four tubes shown 
on the list, all in this table are either receiving tubes 
or are modifications of receiving tubes. Thus they 
will nor stand, in general, high plate voltages. A few 
such as the RK-23, 25, 34; the 802; and the 807 carry 
plate voltage ratings of around 500 volts and can be 
operated (at the lower frequencies) at as high as 
600 to 650 volts, provided the space current and 
plate and screen losses are kept down. The RK39 is 
rated at 750 volts. However, for the balance of the 
tubes 250 to 350 volts is about all they will stand 
At 350 volts few of the receiving tubes will give 
anything like normal life, but their replacement cost 
is usually so low that short life is not uneconomical 

Where the metal tube types are to be used for 
transmitting, it is believed that the ““G” or octal-glass 


e 140 e 


types are preferable, at the present time, to the 
straight metal types. 


One of the most interesting of the new tubes 
uded in the above list is the 807. This tube is a 
ghtly modified 6L6. It uses a standard 5 pin base 


and the plate lead is brought out the top of the 
envelope. The plate lead is shielded from the control 
grid to allow the tube to operate without neutraliza- 
tion and the envelope is glass. Tests with this tube 
at 500 volts show thar it gives considerably more 
yutput at 30 Mc. than will the 802 type of pentode 

the same voltage. It also seems somewhat more 
rugged than the 802 type. The RK39 is the Raytheon 
counterpart of the 807. The RK39 carries a higher 
1 


plate voltage rating, but has higher grid-plate capacity, 
making neutralization usually necessary. 











Table A 





| ] 
| | | INTERELECTRODE 
CATHODE | CAPACITANCES | 
TUBE | PLATE| 
TYPE | Volts | Amps| Watts} LOSS | Cep | Cef | Cpf | Base | COMMENTS 
45 |} 25]1.5 [3.75] 10N |] 35 | 8 | 5 3 M4 =| TRIODI 


rETRODI 


| | | 
46 5 | 1.75) 4.4 | 10N | 30 M5 
j | | | 

47 | 25 1.75 | 


4.4 | 10N 150 | 1.25] 8.7 | 13.2 | M5 PENTODI 
} 
| 
42 |} 6.3/)07H|] 4.4 | 10N | 220 | Mb PENTODI 
Oh | eslomlea |i | 
| 6.3 }0.7H | 4.4 10 } 200 | | O7 PENTODI 
, 
RK15 2.6 11.75 | 4.4 10 «| 30 | 7.5 27 | 5 MAC DOUBLE GRID TRIODI 
59 | 25/2.0H] 5 10N | 30 | | Mz | PEN'TODI 
RK16 2.5 |2.0H| 5 10 } t 7.5 $8 6 1 M5 DOUBLE GRID TRIODI 
Ret? | oss ls.cn! 
2.5 | 2.0H | 10 | 220 l 7.5 lf M5G PENTODI 
53 | | | 
| 2.5 ]2.0H] 5 } 10N | 35 M7 DUAL TRIODI 
6A6 | 6.3 | 0 8H | 5 10N | 35 | | M7 } DUAL TRIODI 
RK34 | 6.3 10 8H! 5 10N | a ae et 33 M7AA | DUAL TRIODE (UHI 
| | | | 
6N7 | | | 
6 3 }0.8H | 5) 10 | } OS DUAL TRIODI 
RMSI | aslo! | | . 
|} 2.5 )2.0H] 5 12N | 02 | 10 | 10 MA | SHIELDED PENTODE 
WES | csleenis | ami... | | 
i 6.3 |0.8H | 12N | 02 | 10 10 | M7A SHIELDED PENTOD! 
802 6.3 |0.8H| 5 ISN | | M7A_ | SHIELDED PENTODE 
WE307A | 5.5 L:@ £6.5 | IN 4 | 55 1 15 } 12 1 M5A PENTODI 
Oe | talus tat baw} | 
| 2612.5 {6.3 | 15N | 4.2 | 18 y | 4 M4 rRIODI 
{ | } ‘ } | 
6A3 | a ee eee 
| S258 1 BF LSN ae 9 | 4 M4 } TRIODI 


6A4 | 6.3 | 

6L6 | 9.2 |o OH] 5.7 | 21 | 07 BEAM TETRODE 
| | l | 

807 | 6.3 lo 9H} 5.7 | 21 | 02 }1 


— 


tLlODE 


2 72.6 4 ».6 MSA | BEAMTETRODI SHIELDED 
RK39 |...) Priel 


| 0.9 7 | 20 l 7.5 | M5A_ | BEAM TETRODI 
WE300A | 5.0] 1.2 | 6.0 40N | .. | 15 | 9 4.3 | M4 rRIOD} 

Me | velvetes -eebeni a is. be bee leew 
WE211D 10.0 | 3 0 65N | 2 | 14 rRIODI 
WEQ211E | 10.0} 3 30 65x | 12 | 4 | TRIODI 
WE248A | 10.0 | 3. {30 | 65N | 2 «| 14 | TRIODI 
WE219D | :, 0 | 6.0 3 | 200N | 6% |i9 |49 2 spec. | TRIODI 
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and Kaufman, Ltd., makers of GAMMA 
FRONS. The prefix WE stands for WEST 
ERN ELECTRIC. F stands for the Federal 
Telegraph Co. HF stands for AMPEREX; the 
prefix C stands for COLLINS. The prefix RK 
needs little introduction as the symbol for 
RAYTHEON 

The second column gives the filament or 
heater voltage in volts; the third column gives 


the filament or heater current in amperes. If 
the cathode heating current is followed by the 
letter H it indicates that the tube uses an in 
directly heated cathode, such as the 53 or 6L6 

The fourth column shows the filament heat 
ing power, in watts, and is a new addition to 
a tube table. Note that table A deals exclusively 
with the oxide coated type of filament tubes, 
ranging from the 45 to the WE212D. Tables 
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Table ¢ 1ows those tubes with more than 15 and 

than 25 watts of filament heating power 

At least seven of the tubes shown in this group 
e new to ny tube table 

The HK is a new gridless Gammatron triode 
lesigned mainly for use as a self excited oscillator 

The . needs little introduction as it has been 
termed the most copied tube of the year. This tube 


strikes a new low for interelectrode capacitance in 
class. It has about the lowest plate loss rating of 


the group, but the manufacturers state that the inter 
ttent plate loss may reach 200% of normal with 

ut damage to the tb 
The HF100 has about the highest plate loss rating 
of the gt | so should be the most desirable for 


use as a linear or bias modulated amplifier. 

The 800 is being succeeded by the 834 and similar 
tubes for ultra-high frequency use. 

The RK31 is designed for zero bias class B audio 
use and is the only one in the group 

The RK35 and RK37 are quite similar except for 
amplification factor. The T841A should not be inter 
changed with the 841 as the characteristics differ 
materially. The T841A closely resembles the 830B 
except for the amplification factor 

The 830 is now obsolete but can generally be re 
placed with the T825 shown in table B, if the fila 


ment voltage is changed. Normal class C plate cur 
rént for the tubes in this group will be from about 


100 to 150 milliamperes 
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B to F inclusive deal with the thoriated tung 
sten type of tube filament except for those few 
tubes which use a pure tungsten filament and 
which are identified by an asterisk in place of 
the heating power. (See the HK255, F108A, 
and F100A.) With the exception of the tung 
sten filament tubes, all the tubes in tables B to 
F have a power conversion capability which is 
closely proportional to the filament heating 
power. Other things being equal, the most use 
ful tube will be the one with the most filament 
heating power. This generally needs some 
qualification, but it is far more accurate than 
any other single basis for comparison. This 
presentation of filament heating power also 
allows a check on the degree of conservatism 
of the maximum space current ratings laid 
down by the manufacturer. At one time, the 
vast majority of tubes were rated on the basis 
laid down years ago by the Western Electric 
Co. Those ratings provided a common yard- 
stick and every amateur knew that he could 
multiply those values of maximum space cur 
rent by about 2 without flattening out his tube 
Now, however, relatively few manufacturers 
make any attempt to stick to that old rating 
standard, as those who do suffer in comparison 
with the rating methods employed by the op 
timists in the tube business. It 1s now practically 
a case where every new tube of a given classifi 
cation appears with at Icast 10 more milliam 
peres of average maximum space current rating 
than the last one. In an attempt to provide a 
common yardstick it will be found that the fila 
ment heating power is the only useful basis for 
establishing a standard of maximum safe spac« 
current, which is the sum of the average d.c 
grid current plus the average d.c. plate current 
Oxide Filament Ratings 

To find maximum safe average space current 
in milliamperes, multiply the heating power, in 
watts, by 10 for continuous service, and by 15 
for intermittent or keyed service. Take the 6L6, 
for example. The table shows that the cathode 
draws 0.9 amps at 6°) volts, or 5.7 watts 
Thus when 5.7 is multiplied by the factor 10 
we get 57 milliamperes as the safe maximum 
space current for continuous service. For inter- 
mittent, or keyed service, we use a multiplying 
factor of 15, which gives us a maximum of 
about 85 milliamperes total safe space current 
Note that this just applies to oxide-coated fila 
ments of modern design. The older types such 
as the 211-D, etc., are not capable of this high 
performance 
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Pure Tungsten Filaments 


Pure tungsten filaments are rare, as the more 
modern thoriated tungsten type of filament is 
considerably more efficient. A tungsten filament 
tube can be run at all the d.c. space current it 
can be made to draw. The filament cannot be 
damaged by space current overload but for 
phone use where linearity is a factor the average 
unmodulated d.c. space current, in milliamperes 
will be about one milliampere for each watt of 
heating power. Thus, for example, the F-108A 
an be driven up to perhaps 350 ma. of space 
urrent for c.w. use, although its 110 watts of 
filament heating power allow only about 110 
ma. of space current for satisfactory and linear 
plate modulation. It will also be found that it 
is difficult to obtain high plate efficiency with 
1 tungsten filament tube. They can be made to 
draw lots of plate input, if driven hard enough, 
but the output just goes up so far and then stops 
regardless of the input. Pure tungsten has about 
one sixth of the emission of thoriated tungsten, 
so that a tungsten filament tube should properly 
be compared with a thoriated tungsten filament 
tube drawing one sixth as much filament 
heating power 


al 
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Thoriated Tungsten Filaments 

This type of cathode is justly popular as it 1s 
rugged and cfficient when operated in a high 
vacuum. It requires a much higher vacuum than 
either the oxide-coated or the pure tungsten 
types and usually the “harder’’ the vacuum the 
longer the life of the filament. The main cause 
of short filament life in these tubes is gas, or 
an imperfect vacuum. To find the maximum 
safe space current, in milliamperes, multiply the 
flament heating power, in watts, by 5 for con 
tinuous service, and by 6 for intermittent serv- 
ce. As these ratings apply to class C operation, 
these figures can be slightly exceeded for class 
B audio use. When operating vacuum tubes 
with thoriated filaments it is very important to 
kecp the filament voltage well up to rating. A 
thoriated filament run 10% high in filament 
voltage will usually last longer than one run 
only 5% low, assuming that it 1s being operated 
close to its space current limit. Note that most 
low-range a.c. voltmeters (even the expensive 
ones) can have an error of 10% or more; so 
besides keeping a filament voltmeter across the 
filament socket terminals of the most expensive 
tube in the transmitter, it is desirable to check 
the accuracy of the volimeter regularly 


[Continued on Page 146} 
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OM | uslce lu | ele o.2 | weap | TRIODE WHA 
WE305A | 0 [31 ]a | 20m 0.5 | 54 | aa | rerRoDE wana 
WESS2A | 0 [5.0 | 20 | 70m 2.2 | 68 |a4a | TETRODI 
50T « oo }30 | zr | 1. 02 | maap | TRIODE (W.HA 
WESIGA | 0 | 3.0120 | 10M] 2 s [a [a | rrom 
HK154 65 | 325 r | 67 M4BD | TRIODI 
ae ta ies ‘aa Pe See Pee 
850s 5 | sone ) s |uc_ | Terrom 
| 845 ore ' ; \eeee 
WE284A | nt ae ke 1 rs |a = | TROD 
WE284B ,, vet euet * 4 | TRI0D) 
WEROEA | so | 3:a5:| sas | nee | 3 os |} a [ae | rrp 
WE249B hk wee Lake: 1 6 {as | rRiop 
WE261A ne Te ‘ie ie Dene 
WE2Q95A 0 rRIODI 
203A, - | j 4 | TRIO: 
805 sede we ate. | aa} oo lee lee fee 
ga ee Pe ae ee » {1 |aca | orion 
| 803 |, x | Pa Meow 
| 





Table D shows those transmitting tubes with be 
tween 25 and 35 watts of filament heating power 


Eight of these tubes are still rather new. This 
group might be termed the “200 watt group’, speak 
ing about output. Not all of the tubes are capable 
of 200 watts of output due to plate voltage limita 
tions, but practically all of these tubes will run with 
normal class C plate current between 135 and 200 
milliamperes. The new 808 is a close cousin to the 
35T, RK35, and RK37. It has an extremely high 4 


and altogether with the low # HK154 it shares the 


honor of having the highest filament heating power 


in proportion to plate loss rating. These tubes were 


made for high-efficiency circuits and both have low C 
construction and tantalum plates 


The WE282A is the tetrode widely used in the 








50 watt phone sets used on the transport planes 
The WE305B is somewhat similar to the 282A ex 
cept that the screen and filament center tap connec 
tions come out the top of the envelope. The WE242C 
and the WE284B were designed for audio use but 
should find their way into ham stations. The 805 
ind the C201 are practically interchangable except 
for slight differences in interelectrode capacitances 
These two triodes have the highest plate loss ratings 
of the group 

This group includes most of the older tubes for 
merly known as the “fifty watters 


Maximum plate voltage ratings on this group 
range from 1250 volts for the older triodes to 3000 
volts for the 5O0T and 852 
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grid. It allows the operator to determine ‘‘cuv/ 

bias’, by dividing the d.c. plate voltage by 
the amplification factor. It tells nothing about 
the grid to plate power gain through the tube, 


as a good low u tube can be easier to excite than 











Table F 


some high u tubes. The high w tubes generally 
are better frequency multipliers and the low u 
tubes generally are better class A audio power 
amplifiers and self-excited oscillators. For us¢ 
as a power crystal oscillator the high w tubes 
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| INTERI | PRODI! 
CATH CAPACITANCES 
rUBI PLATI ; 
| ryPl \\ ~ ( ( | COMMENTS 
| HF300 | AD | 1 
RK28 ) OM 9 PENTODI 
150T | | ates 
HK354 14 Ht 
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WE21 9E | t “4 l ‘ } ‘ \W } iy if 
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| HK3054 t { SOO OO 1) \ HK rRI 
Table F deals with tubes of more than 45 watts not be used with over about 2000 volts of plate 
f filame heating power. The smaller tubes in this voltage above 1500 ke¢ 
wide group are the 225 to 300 ma. group of high The HK255 and the F1O0A have materially less 
lrage, high-frequency tubes from which 500 to peak filament emission than the other tubes in this 
600 watt f r.f. power can be obtained group, but their ruggedness makes them advantageous 
The RK28 pentode with its ) watts of filament for rough commercial work. Two of these larger 
power 1 entirely at home d this age ing as tubes use carbon anodes and the balance use molyb 
far as power < | is concerne as its plate 10SS denum and tantalum in the ratio of 9 to 7 
rj nly twit ts filament heating power, of pate. ae 
caTeng ee ed eoangy A. le le The HK3054 has the distinction of being the 
100 watt The 150T has the lowest interelectrode ; Soy — al In th 
th the HK354,. 300T, and world’s largest radiation-cooled vacuum tube. In the 
apacitances in the group with the ; ,» anc ; er } ues 
| hands ot W6CI H a pail should be good for more 
the 831 almost as low ack 
The new E is a modernized 212D. It should than 20 kw 
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it, | nexpensive, “Multiband” F eeders 





While it has been generally a epted that che Duco cement at the points where the wires went 
(Wo-wilt reedet > Uusé { in the ¢ ollins Multi through the sp! ad rs. This was allowed to dry 
band Antenna could be made of wire instead of for 12 hours and then a second daubing was 
he usual larger diameter tubing if the spacing applied and let dry for 24 hours 
lose enough to | ovide an mpedance of The resulting feeder line is so suff that a 
I t ha LIS I ch i rarded as 1m S foot length of it can b held by one end with 
al beca of the difhculty of maintain little or no bending. The length of feeder is 
ne suthicient lity attached to the flat top as shown in figure 

and by using the square piece of bakelite tied 

- 7 7 to the insulator and feeders as shown in the cut 
| the plane of the feeders can be swung around 

} | 1 without any danger of the wires crossing uy] 

} with each other 

+ (te . Phe particular installation here is shown in 
ra ‘Tr ‘ —s we figure 1. The flat top is approximately 136 feet 
vate in length, which is 4/2 waves at 20 meters, and 

} Zi | the feeders are 102 feet in length to the trans 


F mitter, which is a Collins 7 network coupict 
igure . , 
The multiband antenna installation using number As shown in th drawing, the antenna feeder 





12 wire and knitting needles for the 300 ohm drops to an 8 foot pole and its fastened to a 
feeder. If the antenna is kept taut, the feeders I ' , = ae 
will keep their spacing indefinitely, in spite of couple of standoff insulators in a 20 curve and 
the fact that it is only about an inch proceeds from there to the shack. With the an 
Phe followu s a description of the method 
ised at the writ ; station fo onstructing a sae inane ee te ‘ 
Multiband” antenna of the proper characteris 
tics and usit v-cost materials with entirely pomyy , 
Satusfacto! sult \ 
\ trip to a local dry goods store disclosed —_ 2 : Ln. 
fact — Ir vest lluloid knitting =—— 4 ® TPA SEMENTEO 
needles stocked were 16” in diameter. Each 
needle wa ng enough to provide LO pieces 
\14," long; so pairs of them wer purchased | 
it 49C per pall Iwo holes Of a size to take no ~ot 
12 enameled wire snugly were drilled in each | | 
spreader-to-be and a sufficient number of thes« 3 
idget spreaders were provi led for spacing at Figure 2 
inch it als throughout the entire length A hard rubber or low-loss bakelite square is 


; oe ' used to change the plane of the feeders. 
yt the feeder necded in this particular installa 


tion tenna flat top pulled up tight the vertical por 
Nieve two lenoths of no. 12 enameled: wire tion of the feeder is perfectly rigid and the 


horizontal part is ssentially stretched. The sys 


1] 


ibout an incl L| t were stretched and Sstruny 
tem is mechanically sound as this installation 


between two pair of supports. Th proper num 
has been up six months and the feeders are 1n 


r of spreaders were slipped on and each wire 
: —_ ~~ rh with n nt eT 
was provided with a turnbuckle at one end. By perfect shape with no loose spreaders 
Ry I is used ) rom S&S 
taking up on turnbuckles the wire was stretched This antenna is used on all bands from 


meters to 10 with excellent results, and the 


out as tight as the prov rbial drum. Th spread 
' he coupler will also tune it to 160 meters. A fellow 
ers wel! then s 1in theit propet positions and : 
, Seay ham uses one of the same construction but with 
spreadet nd wire wet heavily doped with a 
66 foot flat top and 115 foot Sp! aders with 
Can | slde.. Be — = very satisfactory results 


e 149 « 














Even thos 
to scientific st 
(sovernme! 
}aia A 
depositary S 
I Bur 
irds of weigl 
KE 18 the § 

the 

v wit! 

, 

the land, in 
The stan 
Ss i pt 

n mt 
Durin the 

Le 

itis he 

LS \ o 
progress having 

] 
ind impr 

I 

ai hy 1 

; , 

\ 

Nn I 

ple te : 

“ supersed 
rvs ' 
ns whicl 





























The Primary Radio [ 


] nd cf las j 
GS anda stan lards tu 


vements 





Figure | 


The four oscillators comprising the “group 1” standard, in use since 1929. 
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olled crystal oscillators, 
he next evolutionary step 
the present complex line-up 
untained under condi 
generation of a constant 


requency as constant as the state of the art 


permits. In this present system, such factors 
temperature, 


and 


as variations in humidity, at 


mospheric pressure, operating voltages 

which would affect the frequency of a piezo 

lectric oscillator are controlled to a fine degree 
Description 

Two independent groups of crystal oscillators 

omprise the primary radio frequency standard 

[he first group, in use 1929, contains 


our 100-k.c. oscillators developed by the Bell 


since 


lelephone Laboratories (figure 1) The sec 
ynd group contains two oscillators: one operat 
ng at 100 k.c., the other at 200 k.c. with a 


submultiple generator to supply a 100-k.c. out 
put 

The quartz plates employed in group I are 
doughnut-shaped, a type of cut which reduces 
the frequency drift due to temperature varia 
tions to 1 part in a million per ¢ entigrade de 
gree. A horizontal fiber rod, passing through 
the central hole, serves as a support for the 
plate. The electrodes are aluminum discs at 
either end of this rod, spaced by a section of 
pyrex tubing. The entire assembly 1s wrapped 
n felt, half a centimeter thick, and enclosed in 
thick-walled aluminum cylinder around the 























outside of which are wound heater coils for 
maintaining the temperature of the plate with 
in a thousandth of a degree Centigrade. With 
in the cylinder wall are placed the thermometer 
and the thermo-regulator, and alternate heat- 
attenuating layers of felt and copper enclose the 
cylinder. This complete temperature-controlled 
plate chamber is mounted on a brass plate, and 
over it a bell jar is sealed with a special wax 
developed for the purpose. The pressure with- 
in the jar, as indicated by a closed tube mano 
metcr, 18 approximately > Cm. Of mercury lower 
than atmospheric. 

The complete oscillator-amplifier units asso 
ciated with the quartz plates are mounted on 
damped springs under the plate chamber in a 
temperature-controlled cabinet (figure 1). The 
oscillator circuits are conventional but with 
their tuned plate circuits so designed that tem- 
perature changes and aging of the components 
have small cffect. 











Figure 2 


First of the oscillators of group 2. The quartz 
plate is sealed inside a bell jar with pres- 
sure reduced to half an atmosphere. 























Figure 3 


The chronograph which checks the stand- 
ards, giving graphical indication of any 
variation. 


In setting the oscillators to the 100-k.c. fre 
quency, a coarse adjustment is made by varying 
the air gap in the plate holder. A finer adjust 
ment is possible by changing the air pressure 
within the bell jar. (It is possible to increase 
the frequency 1 part in 10 million for each 
increase in pressure of 1 cm. of mercury.) The 
finest adjustment is made with a variable con 
denser of 5 pufd. maximum capacitance con 
nected in parallel with the plate holder ele 
trodes. 

Figure 2 shows the first of the two oscil 
lators in group II. Here the 100-kc. quartz 
plate is circular with its cylindrical surface 
V-grooved to admit three pointed mounting 
screws spaced 120 degrees apart. The mount 
ing rests on a pyrex base plate sealed over with 
a bell jar within which the pressure is reduced 
to half an atmosphere. The second group II 
oscillator, still in the experimental state, em 
ploys a Y-cut circular quartz plate the fre 
quency of which is 200 kc. The plate is of 
unique shape—resembling a wheel with a 
large outer rim and small central hub, with 
two thin spokes holding the two together. A 
small web was left in the center by drilling the 
hub on both sides. Short metal rods fitted into 
the holes on either side of the hub support the 
quartz wheel and its circular electrodes. Though 
this type of plate is exceedingly fragile and 
difficult to prepare, its use is justified by in 
creased stability. Its temperature coefficient 1s 


approximately 1 part in a million per degre 
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Public access to the Primary Standard may 
be had by means of radio or land wire. For 
four years, the Bureau has transmitted from its 
station, WWV in nearby Beltsville, Maryland, 
a 5,000 ke. signal for calibration purposes, the 
constancy of which is maintained by compari- 
son with the Standard. Amateurs are probably 
more familiar with WWYV’'s standard frequency 
transmissions on 10 and 15 megacycles occur 
ring every Tuesday, Wednesday, and Friday 








afternoon, except holidays Because of the ex 
pcnse of long telephone lines, direct wire con 
s limited to 


nection to the Primary Standard 
users in the Washington area 
Acknowledge: 
RADIO 1s indebted to the Director of the 
National Bureau of Standards for the photo 
graphs reproduced in this article and for Re 
search Paper RP759, from which we hav 
quoted, and to which readers are referred fot 
more detailed information concerning the Pri 
mary Standard of radio frequency 





Monthly Radio 


CASH PRIZE FOR 


Photo ( ontest 


BEST SNAPSHOT 





The late Hiram Percy Maxim. 
“Grand Old Man of amateur 
radio’, was only one of many 
radio amateurs who have an 
interest in amateur photogra- 
phy. Realizing this, and the fact 
that interesting pictures are a 
desirable addition to any mag- 
azine, radio or otherwise. we 
are starting a monthly photo 
contest, to run until further 
notice. 

The photos may be of any 
kind, just so that they are at 
least remotely connected with 
amateur or commercial radio. 
They may be unusual shots of 
common apparatus, common 
shots of unusual apparatus, 
candid camera shots of well- 
known amateur radio person- 
alities. 

For the best photo each 
month we will pay $5.00 in 
cash. For all those published, 
we will pay $1.00 each. Un- 
used snapshots will not be re- 
turned unless accompanied by 
a stamped, self-addressed en- 
velope. When sending snap- 
shots, be careful not to mar 
them with paper clips. Wrap 
each photo separately in a 
piece of writing or tissue paper 
if you want them to arrive in 
top condition. 

The photo to the right will 
give you an idea for one inter- 
esting study. It is the vertical 
radiator of WQPS, the station 
of the Illinois State Police. 
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WNC 


I most con This transmitter gives just about the maximum in watts per dol the amplifier and 

non mediun lar for a phone transmitter. It delivers 110 watts on 75 and 160 ts power su] ply 
meters, and about 90 watts of carrier on 20 meters. It requires a 

wer grid-mod Phe outputs list 


& uses a 200d reeulation, and needs no 
1 | o©r 204 A 
(LOO to 125 watts plat dissiptation ) and de 
vers abou ; itt rie We cal 
1 ble the o \ [ I \¢ f these tubes 
in push-pull, but the tubes cost twice as much 
What we are aftr is a tube wit! OCs ( | late 
i.ssipation per dollar as the plate dissipation 








Wiring Diagram of the 100-Watt 
Grid-Modulated Stage 


01 fd. mica NC—25 
~.002 uid. mica volt 
5000 volts an 4 
C,—100 putd R de Cut.» 
volt spacing 


Cc 


putid 
Cc 


spacing 


6000 


2000 0 


C,—210 wid. per R.—32 volt 15 watt 
section, 3000 volt farm Mazda 
spacing lamp 


s the chief limiting factor of output in a grid 


modulated rig. The 814, with its 200-watt plate 


lissipation, is probably the most econor 
tube from this standpoint. With this in mind 
and also with Mr. Oleson’s article* on increas 
ng the efficiency of a grid-modulated amplifier 
fresh in our memory, w led to see what 
we could do. The amplifier seen in the phot 
graph ts the result 

With a 1500 volt power supply. the transmit 
ter delivers 110 watts on 75 and 160 meters 
nd about 90 watts on 20 meters. These out 

ts are obtained without exceeding the rated 


maximum plate d n of the tub By 


ISSIf atio 


ising a higher-voltage power supply it should 
t possible to get more output with ti san 
ate dissipation but t! Siignt ncrease I 
ie 

itput was not considered worth whi Higher 

lrage tuning and filter condensers would be 

yuired, substantially 1 asing the cost of 


ex 


but one inexpensive high-voltage supply, which need not have 


t 


; i 1 obtained 
ensive modulating equipment! yOTained 
h very low dis 


t SC 


tortion at 95% modulation of the amplifies and 
resent a Vvcry h vy walls per di lla ractor 
vould be hard to match with a high-level 

luli ited transmitter of the sa output 
As has been repeated] pointed Out, a orid 


y\dulated stage works into a much lower im 
pedance load (tighter antenna coupling) when 
properly adjusted than does a platc-modulated 
class C amplifier. For this reason, the plate tank 
should not be low ‘'C’’, but rather ‘medium ¢ 
especially in a single-ended amplifier as is this 

ne. With a plate tank condenser of the value 
specified in the diagram, t be 


1€ COILS 


pruned” so that the condenser resonates with 
plates nearly all the way in for 160 meters, 2/3 
tf the way in on meters, and little less 
than half way in for 20 meters 
The amplifier is neutralized in the conven 
nal manner by the ‘grid diy nethod. The 
umping lamp 1s uncouy led and the excitation 
In up to give a more substanual 1 iding on 
the grid meter. This makes the neutralizing 
process a more simple matter. After the neutral 
zing, the lamp is coupled up to nearly normal 


brilliancy. The excitation is adjusted to the 814 


(as read by the grid meter) until the stage mod 
lates up properly when the antenna 1s couy led 

as to load th am} lifier to 200 ma. At rated 
nput, if th Stage mod ilates downw rds th 


tation must be reduced, and th 


ipling increased to bring the input back uy 
oO 300 watts. If the tul runs too hot at 300 
tts input, it will be necessary to decreas 
antenna coupling and then bring the input 
k up to 300 watts by increasing the excita 
nn. When the right combination of excitation 
nd loading is obtained, the tube will be run 
f at normal dissipation and the aistortion 


vill be quite low at 95% modulation. The plate 
eter will kick upwards ly on mod 


very slight 


ition peaks and an r.f. indicator coupled to 
thi output tank of feeders will vive an Of 

sional upward kick The modulation may he 

cked by means of any of the common mod 

tion monitors described in recent issues of 
RADIO 









































The 20-, 75-, and 160-meter grid-modulated amplifier. The frames of the grid and plate 
tank tuning condensers are “cold” to r.f. They are mounted on ‘stand-offs’’ merely for the 
sake of appearance. 


When properly adjusted, the harmonic dis- 
tortion is lower at 95% modulation than with 
the majority of plate-modulated rigs on the air, 
but as is characteristic of all grid bias modulated 
ransmitters, the distortion climbs very fast be 
tween 95% and 100% modulation. But as we 
have yet to see a pair of ears that can tell the 
difference in strength between 95% modulation 
and 100% modulation, this is of little con- 
sequence, 

The power supply need not have good reg- 
ulation, as the plate current swings but 5% 
or so under modulation. A_ slight voltage 
drop due to poor regulation would do about as 
much good as harm anyhow, as it would tend 
to buck the slight upward carrier shift that is 
characteristic of this type grid-modulated ampli- 
fier when fully modulated. Do not be alarmed 
about the mention of carrier shift. It is almost 
imperceptible when the transmitter is properly 
adjusted, and is no greater than that of 90% 
of the high-level-modulated transmitters used 
by amateurs. As the power supply need not 
have good regulation, it can be constructed at a 
lower cost. You may even us¢ condenser Input 
if you wish. The only requirements are that it 
hum and that it 1500 


200 ma 


be free fron deliver 
at a load of 


The rest of the 


volts 
transmitter 1s conventional, 
hence 1s not shown. The r.f lineup consists of 


a GAG exciter, link coupled to a 6A3, which ts 


link coupled to the grid-modulated amplifier 
The 6A6 exciter has a 100 ma. power supply 
that delivers 350 volts under load. The positive 
of this supply is grounded and 350 volts of 
negative bias obtained in this way for the grid 
modulated stage. The GA6 exciter acts as a low- 
resistance bleeder, giving good regulation to 
the bias voltage, a well-regulated low-resistance 
bias supply being absolutely necessary for a 
grid-modulated stage. This supply should be 
well filtered, as any ripple in the supply will 
show up multiplied in the carrier. (1% ripple 
will modulate the carrier several per cent.) 
This is because the grid-modulated amplifier is 
biased to approximately 3 times cutoff, and is 
modulation gaining” with the low values of 
excitation used. 

For the same reason the 6A3 power supply 
should be well filtered, because if the r.f. out 
put of the 6A3 is modulated, the percentag< 
ripple will be multiplied by the 814 stage 
However, the 6A3 supply is only 425 volts, and 
it may use cheap electrolytic condensers as does 
the 6AG6 350-volt power supply 

Thus for the r.f. section, we have a GAG, a 
6A3, and an 814. We have three power sup 
plies to feed the r.f. section: A 350-volt 100 ma 
supply for the 6A6 (and 814 bias), a 425-volt 
100 ma. supply for the 6A3, and a 1500-volt 
00 ma. supply for the 814 


[Continued on Pa 
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The “Ultra Skyrider” 


omparison of the current Communications 
I 

of the important electrical and mechanical fea 

tures in uniform chart form. With this idea 11 


eivers it was deemed advisable to present som: 


mind, blank forms were sent to all the better 
known receiver manuf rers, with spaces 
wher the 1 n I nformatior ( 
yuested in the chart. A formation giver 
{ I manutactt ret 1 the for s 
vas then tak 1a I show! 

Pp rnaps i | tr ais S10 I ne nro; tio}! 
riven if tf ipi¢ ivt CX | I tl 

son fi ts scn 

Band spreaG al ordinarily D¢ Lassea 
ther electrical or mechanical. By electrical is 
meant that the band-spreading is obtained either 
by means of a tapped coil arrangement such as 


used in the HRO. or by a separate shunt 





1 
Variable condens para ied with the regulat 
tuning condenser and having its Own scparat 

ing dia This itter I tnoda is commonly 


emploved in the Hammarlund and Skyrider r¢ 


vers By 1 nan i WM I il reared-down 


Ss svsten 
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<INg Them Over 


he tuning ratio 1s selt explanatory ; 1t merely 


cates the number of k per knob rotation 
the number of kc. occupied by the smallest 


le division on the band spread dial. The 


I 
LiCT the number Of k taken up pet division, 


nore the bands will be spread over the dial 
rom the column ‘'I.f. band width in ke 


ics Of the receiver can 


figured. The figures indicate the shape of the 


ind passed by the 1.f. channel. The narrower 


band, as indicated by the figures in the 
1] 1 
imi! the mor selective the set will be to 


iy signals In the Image Ratio 

















mn, the figures indicate the ratio oft the 
signal to tn lesired signal required to 
the same output in the phones or speaker 


viously, the lars r this ratio, the less trouble 


be experien from undesired image re 
ist 
It otl [ o1rumMnas ire pra tically self-ex 


} 


natorv. One other thing however: the fact 


the d.c. plate irrent is isolated from the 
i ick in all the receivers listed indicates 
rystal phones in be used without any 


, j a: 
Super Pre is -a 14 tube communica 


s receiver having a separate speaker and 


wer supply The power supply utilizes two 
ditional tubes as plate and bias rectifiers, mak 
erand total of 1 Iwo r.f. stages are 

1 o1 bands and tl f. amplifier has three 


ided stages, making the receiver both un 


tive and fre from image response 


‘ parate uncalibrated band spread dial is 




















used to mak the amateur bands cover more dial 


divisions. High audio output is made available 
by the use of a pair of triode-connected 42's in 
the output stage operating with fixed bias. A 
milliammeter in the common. plate lead of 
all three i.f. tubes indicates the incoming carrier 
strength 

Another control is provided for varying the 
selectivity of the intermediate amplifier. This 
allows optional high selectivity for general ham 
reception, or any amount of broadening for 
better audio quality of the output The Super 
Pro covers all 


KC. 1n five wavy 


frequencies from $40 to 20,000 
bands 


The 1937 Super Skyrider is an 11 tube super 
heterodyne covering the range from 545 kc. to 
38.10 Mc. in five wavebands. It uses metal 


tubes throughout with the exception of the 6G5 








The ACR-175 


6L6's are utilized 
in the final audio stage, enabling from 14 to 17 


tuning indicator. Push-pull 
watts of audio to be obtained without overload 
Iron-core intermediates in combination with a 
special impedance-matching transformer for the 
crystal filter contribute to the unusually good 
selectivity obtained 

Output impedances of 5000 and 500 ohms 
are available 


for either an external load or the 


permanent magnet dynamic recommended for 
use with the set. Through the use of a choke in 
the power supply instead of the more usual ar 
rangement of using the speaker field in the 
filter, the set can be run normally without the 
speaker connected. This is advantageous when 
using the phones for reception 
The “Ultra Skyrider 
The Hallicrafters Ultra Skyrider is designed 
to fill a somewhat different need than the ordi 
nary communications receiver. It covers only 
the higher frequency bands, from 5.65 Mc. to 
SO) Me 


dyne circuit and covers the above range in four 


It employs ten tubes in a superhetero 














wavebands 1600 kc. 1.f. circuit ts 


A special 
used whereby sharp, medium, or broadened 
selectivity can be obtained by means of a switch 


on the front panel. 





The RME-69 


self-contained 
injection, 
both of which help in ultra-high reception. An 
opuonal crystal filter is supplied if desired 
The receiver is designed for a separate per- 
manent magnet dynamic speaker, a similar ar- 
rangement to that used in the standard Skyrider 

It is an excellent receiver for the ham only 
interested in the from 5 through 40 
difhcult to match 


In addition there is a noise 


silencer and a control on the b.f.o 


bands 
meters, giving performance 
in an all-wave receiver 


AUR-1! 
tub¢ superheterodyne¢ 
to 60 Mc. in 


filter 1s supplied as 


17 


This IS a special i | 
covering the range from S00 k« 
bands. A 
standard equipment and its selectivity is con- 
trolled by a knob on the front panel. A 6E5 
tube with a special input control 
calibrated in microvolts gives a fairly accurate 


four crystal 


magic eye 


idea of the incoming signal strength. 

Special permeability-tuned, iron-core trans 
formers are used in the intermediate amplifier ; 
these eliminate, to a large extent, the drifting 





The “Super Skyrider”’ 


and instability characteristic of most of the old 


mica-compression tuned units 

A large airplane-type dial calibrated in kc., 
and a special knob arrangement with a tuning 
either oO: or FOUr) 


ratio ol compris¢ the 


tuning equipm<¢ nt 
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The HRO is a high-frequency superhetero 
dyne employing nine glass tubes. The power 
supply is a separate unit and uses another tube, 
an 80 rectifier. The receiver comes equipped 
with four plug-in coil assemblies that cover the 
range from 1.7 to 30.0 Mc. Additional assem 
blies are available to cover the range from 175 
ke. through the broadcast band 

A calibrated “S meter’ is provided to give 
an idea of the incoming signal strength. Air 
tuned i.f. transformers and an efficient crystal 
filter are standard equipment on all receivers 

An unusual dial having an effective scale 
length of the order of 12 ft. provides very 
easy tuning. In addition, a jumper on the coils 
can be shifted to spread each ham band over 
almost the whole dial. Remarkable band-spread 
is provided with the coils set up in this way 

" = ee 


vationa NU 


The NC-100 employs 12 tubes in a super- 
heterodyne circuit to cover the range from 540 
to 30,000 ke. in five wavebands. Metal tubes 
are used throughout with the exception of the 
6E5 tuning indicator and the 80 rectifier. A 
self-contained power supply is employed to 
supply the receiver with plate voltage and the 
speaker field with excitation 

An efficient system of automatic plug-in coils 
is employed whereby any of the five wavebands 
may be obtained through a switch on the front 
panel Each coil with its associated trimming 
condenser is contained in a separate compart 
ment in the large, aluminum shield housing all 
the coil units. By means of a rack and pinion 


system this shield may be moved b 


ack and forth 
to engage the coils desired. 
A separate speaker, with a baffle box if di 


sired. is provided with the receiver 


f 
The RME-69 

The RME-69 is a nine-tube communications 
receiver combining a number of convenient and 
desirable features. The range from 550 to 
32,000 ke. is covered in six steps and the set 
employs a one stage pre-selector throughout 
Bandspread is obtained electrically through a 
separate dial mounted to the right of the reg 
ular tuning dial, driving a ganged bandspread 
condenser 

Two handy features are the built-in modula 
tion monitor for checking your own transmitter 
and an optional noise silencer unit that can be 
installed inside the cabinet with the controls 
brought out on the front panel. A_ signal 
strength meter calibrated both in “R and db 








units, and a variable-selectivity crystal filter unit 
are included in the standard receiver Output 
provision is made for either a permanent mag 
net dynamic speaker or a 600 ohm external load 


* 
Economical Phone 


The 6A3 was used to drive the 814 because 
the 6A3 has low impedance and good r.f. reg 
ulation. To improve the regulation further, a 
15-watt, 32-volt (farm lighting) lamp is link 
coupled to the grid tank of the 814 as a 
stabilizing load’’. This is preferable to wiring 
a ‘swamping resistor’’ permanently in the cir 
cuit, as it allows one to get just the right ad 
justment when changing bands. The link to the 
swamping lamp is adjusted for each band until 
the lamp glows with just slightly less than nor 
mal brilliancy. This combination of low-im- 
pedance r.f. driver and load stabilizer permits 
a substantial increase in the output obtainable 
for a given amount of distortion at full modula- 
ction. 

The desirability of good regulation was kept 
in mind also in picking a modulator. For this 
reason push-pull 6A3's were used in the output 
speech stage. The varying load offered by the 


erid of the 814 under modulation has little ef- 


f upon the audio waveform of the 6A3’s. 


| 
lhe output of the 6A3’s is coupled to the 814 
through a transformer designed to work out of 
.A3 drivers into class B 203-A grids. The 
whole secondary is connected in series with the 
id to the bias supply What line up goes 
ahead of the push-pull 6A3’s depends upon 
your own microphone and pet ideas as to tubes. 
At first glance it would look as though the 
3000-volt spacing of the plate tank tuning con- 
lenser of the 814 stage would not be sufficient 
to stand the modulation peaks. However, due 
to the fact that the tank ts fairly high “"C ane 
because the tube works into a very low imped- 
ance load (tightly coupled to the antenna) no 
trouble with arcing is encountered. This permits 
1 relatively inexpensive tuning condenser to be 


used. 
> 
Who remembers Crystalman Bliley’s early 
irticles on short-wave wavemeters ... When 


E. T. Cunningham was President of the old 
Remler firm When Ballantine’s Radiotele- 
phony for Amateurs was the Bible and prayer 
book for hams. 
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A | l ome-/Made Band-Switching Receiver 


By ME.Lvin O. KapPLer*, W6LDB 














Looking down on the front of the bandswitching 
receiver. Note sloping panel. 


yn the market of 


With 


commercial receivers by sever: 


the announcement ¢ 


il reputable man 
ufacturers all priced near the one hundred dol 


lar mark, the problem for th designer of an 


amateur communication receiver to be built 
at home becomes much mor complicated Since 
the cost of parts will be approximately seventy 
dollars, the builder would generally prefer to 
pay the extra thirty dollars or so for the ad 


of band switching, if for nothing else 


made ren 


vantage 
Hence, the h eiver of today must 


from. the 


mc 


bands 


have provision for changing 

front of the panel Of cours many fellows do 
not wish to undertake the tedious process of 
gathering the parts, cabinet, and ideas for their 


own receiver. but those who do take pleasure 


in building, as well as operating would never 


be content without the convenience and satis 
faction of a receiver whose controls, and their 
location. were of their own design. It was for 
these fellows that this article was written. For 
tunately, there are now available matched sets 
of coils so care fully designe d as tO Give excellent 
performance on all bands, and switches may 
be obtained for changing them. The only re 


s that of a suitable mechani 


maining prok len 
adequate shielding and yet 


cal layout affording 
band switch and tuning con 
d. It might be 


tne 


vermitting the 


if 
trols to be noted at this 


pany 


point that extra coils for same purpose 


Melros« 


located near each other in the same shield can 
do not have any effect upon the action of the 
receiver other than a change of tuning. If you 
doubt this you may prove it to yourself by 
tuning in a signal on a plug-in coil receiver, 
then inserting several coils for other bands in 
the can. You will notice that the signal is slight 
ly detuned, but the R-strength remains un 
changed 

Up to this the coils for a band-switch 
had 
The result was that even those ambitious hams 


did think of a 


this type gave up in the face of such problems 


time 


receiver have tO be wound at hom« 


ing 


who hom« made receiver ofl 
is coupling between stages, matching the plat 
impedance of radio frequency amplifier tubes, 
and oscillator coupling to the first detector 


taken 


class by the commercial coil 


These considerations have been out of 


the ‘“‘cut and (ry 
sets, which have carefully-designed primaries 


ind matched secondaries for ease of ganging 

















Internal view of the heart of the receiver, the 
bandswitching assembly. It is built from a ready- 
made coil foundation unit. 
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Top View of the Receiver, Top of Coil Assembly Shield Box Removed. 


In addition to this, the new tubes on the market 
permit oscillator coupling with a minimum of 
pulling 
stability 


or interlocking and a maximum of 
Preselectior 

One question which presents itself 1s that of 
preselection ahead of the first detector. Some 
the of 
stages of radio frequency amplification and 


engineers advocate use two or more 
many fellows have successfully used Frank ¢ 
Jones’ Super-Gainer, embodying no preselection 
whatsoever. However, in the design of this re 
ceiver it was felt that one stage would nicely 
compromise between too much mechanical com 
plication and too little selectivity and image 


reyection 
—_— 


( 
\ Lili 


The idea of ganging the oscillator, detector 
and r.f. tuning controls was abandoned at the 


first because it obviated 
the necessity for padding condensers and other 


outset for two reasons 


tracking devices, and also because the r.f. and 
detector (ganged) could be set with an uncali 
brated knob for each band. This could be done 
by ear and left until the oscillator frequency 
was moved far away. This reduced the 
tuning controls to a large vernier dial for the 
oscillator, a plain knob for the r.f. and detector, 


too 


and the band-switch for changing the frequency 
range. A flexible coupling should be used be- 
tween the r.f. and detector condensers, and a 
bakelite rod is preferred for the shaft through 
the panel to prevent scratching noises. The 
decks for the band-switch should be of the type 
employing a flat strip rather than a round shaft, 
since the band change drive must be inserted 
through the partitions after they are assembled 
Obviously, no band switches are available which 


161 

















will conform to the needs of any individual 
receiver, but decks from one or more switches 


may be combined by the use of long threaded 


brass rods and suitable sections of aluminum 
tubing cut up at home. It will be noticed from 


examination of th photographs that the rods 


for these switches also form the support for the 


coils This locates the coils close enough to the 
switch to make extremely short leads Notice 


how all of the r.f. wiring at a given r.f. po 
that is, all of the 


tential 1s limited to one can 


radio frequency amplifier grid and antenna in 


put circuit is located in the compartment at 
th back, all of the r.t plate and detector grid 
circuits are located in the middle compartment 
while the oscillator and detector plate circuits 
ire in the other 


ha 


Ihe first detector tube is 6A8, since th 
6L7 does not seem to develop sufficient voltage 
across the 50,000 ohm resistor in the injector 
grid to secure maximum conversion efficiency 
This is not of great importance on middle fre 
quencies, but at ten meters approximately ten 
volts of oscillator input signal is needed, and a 


husky oscillator IS requir | to draw enough 


irrent through the 50,000 ohm resistor to pro 
i 
luce this voltage An electron coupled 6F6 1S 
| } illator. TI " 1] 
used as the osciliatol might seem IIKe a 
young transmitter in the receiver, and, in fact 


should be SO treated as fe gards sn elding and 


isolation. but t 18 very necessary to produc 
enough oscillator output voltage to secure th 
optmum conversion gain from the first d 
tector. The upper and lower limits of oscillat 
yutput ve ay [ dada 5 @ 
50,000 ohm resistor and should be betw ) 
5 and 25 volts (101 microamperes ) 
These values will giv from 300 to 500 
micromhos onductance with a maximum at 
{00 muicroamperes of about 515 micromhos 
he values of oscillator plate resistor and screen 
voltage shoul { be SO sel t¢ d that the maximum 
oscillator output will fall below the value 


I 


given, since too much oscillator signal is fully 
as detrimental as too little. The overabundanc« 


f oscillator voltage will of course occur at th 


i 
lower frequencies. The leads from band 
switches and condensers to the oils should be 
no. 14 solid wire, ais supported, to minimize 
lielectric losses and trequency modulation d Ki 


+ ry 


o mechanical vibration 


As for the intermediate frequency amplifier 


there was a selection of several types of cou} 
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ing and tube set-ups, but it was decided that 
two stages of metal tubes, with one iron-core 
transformer between them and two link-coupled 
air-core transformers between the first detector 
plate and the first 1.f. grid, would give the 
naximum selectivity desirable for phone and 
the maximum amplification readily obtainable 
without oscillation. In passing, it might be said 
that the majority of gain in the superheterodyne 
iver comes from the intermediate section, but 
addition, a great deal of the noise also arises 
from the tubes in these stages, especially if 
there is any tendency towards oscillation 
A well-designed super with the grid of the 
first detector grounded should produce no more 
than a faint hiss with the controls wide open, 
nd certainly not the loud roar which greets 
you from many receivers. Obviously, the fewer 
ubes used, the less noise there will be In fact 
is desired to reduce the expense, the re 
iver could be built with only one stage of 
ntermediate amplification In this case iron-core 
transformers should be used throughout, in the 
link-coupled stage as well as the other 
Iron-core transformers could also be used 
n the two i.f. stage receiver if the type which 
provides two degrees of selectivity were used, 
in order that the extreme selectivity of the link 


rl 


led system would not Impalt the audio 


OU 
we In any case, great care must be taken in 
design of the intermediate amplifier to pre 
vent oscillation. Each stage must be isolated 
th grid and plate filters, and these filters 
ist be returned to cathode. not ground, so that 
I voltage d veloped across the cathod 
will then be out of the circuit, and will 
t result in feed-back and subsequent oscilla 
tion. Too many precautions cannot be taken to 
vent oscillation. The grid and plate filters 
each Staye should be lox ated In the shield 
of the transformer which they filter. Plate 
l grid leads should be shielded and the 
elding extended well uf inside the can. Thx 
rounds for each stage should be returned to a 
ymMmon point without relying on the chassis 
The mechanical layout of the intermediate sys 
m should be such that direct coupling between 
the grids where they are exposed above the 
issis will be minimized. The leads which re 
turn the grid and plate filters to cathode should 
arefully shielded, and, of course, the cathode 
returns must not be confused: that is, the grid 
er condenser for any particular stage should 

e returned to its own cathode 


In locating the filter parts in the shields with 
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Under Chassis View of the Receiver. 


the transformers, the important thing to bear 
n mind is that the grid of any given stage, as 
the 
be isolated as far as possible, both mechanically 


well as the plate of 


i 


preceding stage, must 
and electrically, from its own plate circuit. It 


may be necessary to use larger cans to accomo 
late the filter resistors and condensers 

The screen by-pass should, of course, return 
to the cathode. Another thing to remember its 
that the reactance of the grid and plate block 
ing condensers should be low with respect to 
the grid and plate filter resistors, preferably 
This makes the 


that 


one-thousand-to-one or more 


path through the pass much easier than 


back through the power supply 


n controls, if used, should 


The cathode ga 
for each individual stage in order 


that no voltage will be de veloped across a fé 


be separate 
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Note the Careful Shielding of Leads. 


sistor common to both stages. The reason for 


this is that, if a change in the plate current of 


) 


f. stage no occurs, a voltage will be de 


vi loped across the common cathode resistor 
which will in turn be coupled through the plate 
of the 1.f 1 and the transformer back 


to the grid of i.f. stage no. 2 


stage no 
and give rise to 
oscillation. Examination of the circuit diagram 
will show 25,000-ohm resistors supplying the 
screen voltage to each i.f. tube. These serve two 
purposes: first, to filter the voltage for inter 
mediate frequencies, and second, to aid in con 
trolling the volume when manual volume con 
trol is used. If it is desired to use a.v.c. ex 
clusively, the size of these resistors should be 
reduced to approximately 5,000 ohms 


|} oC 


ne acnnc 


} qT, 
| 
i) 1G 


latactoar 


The second detector may take a variety of 


(Continued on Pag 8] 
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DON’T WAKE 
UP the WHOLE 
HOUSE 


Just because you are 
INTENT on getting some 
distant foreign — 
LATE AT NIGHT. 


CANNONBALL HEADSETS 


and YOU WILL RECEIVE BETTER RESULTS and 
THE FAMILY WILL NOT BE DISTURBED 


Order from your dealer. If 
he cannot supply you, we will. 
WRITE FOR ILLUSTRATED CIRCULAR L-3 


C. F. CANNON COMPANY 
SPRINGWATER, 














Now —a high-powered — 





NEW 

The Library 
now comprises 
a revised selec- 
ion of books 
culled from lat 
«st McGraw 
Hill publica- 
ions in the 


adio field. 


Radio Engineering Library 
—especially selected by radio specialists of McGraw 
Hill publications 


—to give most complete, dependable coverage of facts 
needed by all whose fields are grounded on radio 


fundamentals 
-available at a special price and terms. 
hese books cover circuit phenomena, tube theory net-works, 
easurements, and other subjects—give specialized treatments 
ill fields of practical design and application. They are books 
ecognized position e literature—books you will refer 
and be salen to Bd If you are practical og re 
er or engineer in any field based on radio, you want 
se books for the help they give in hundreds of problems 
mighout the whole field of radio engineering 


5 volumes, 3064 pages, 2000 illustrations 
Glasgow's PRINCIPLES OF RADIO ENGINEERING 
Terman’s MEASUREMENTS IN RADIO ENGINEERING 
Chaffee’s THEORY OF THERMIONIC VACUUM TUBES 

4. Hund’s PHENOMENA IN HIGH-FREQUENCY SYSTEMS 
. Henny’s RADIO ENGINEERING HANDBOOK 


lays’ examination. Special price. Monthly payments 

25.00 worth of books cost you only $23 50 under this offer 

1 these standard works to y brary now; pay small 
nthly installments, while you use the books 


SEND THIS ON-APPROVAL COUPON 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N.Y.C. 


Send me Radio Engineering Library, 5 vols., for 10 
lays’ examination on approval. In 10 days I will send | 
$2.50, plus few cents postage, and $3.00 monthly till 
$23.50 is paid, or return books postpaid. (We pay | 

stage on orders accompanied by remittance of first 
installments.) 

Name 
Address 


; City and State 

Position . . 

Company R. 1-87 
Sooks sent on approval in U. S. and Canada only.) 


The Bias Problem 


[Continued from Page 25) 


at all critical, a small b.c.l. power pack (putting 
out, say, 250 volts, which would give us 4/5 
of this, or about 200 volts of bias) would be 
satisfactory. Then, since our total bias should 
be about 600 volts for phone, we can make up 
the balance, 400 volts, by means of a grid leak. 
At 80 ma. of grid current, by Ohm's Law, the 
resistor should be 5,000 ohms. 

Any similar case can be treated in a like 
manner. After carefully considering the re- 
quirements it is not at all difficult to design 
an efficient biasing arrangement 

Classification 3 includes mainly class B r.f 
amplifiers designed for maximum power gain 
(not the ‘‘linear’’ phone type). The pentodes 
and, as a matter of fact, almost any other type 
of tube when operating at maximum power gain 
(not plate circuit efhciency, but maximum ex- 
citation to output efficiency) works best at a 
fixed voltage of slightly over cut-off bias. The 
actual value varies with the amount of excita- 
tion available, but is usually from slightly under 
to about 1.5 times cut-off 

Any of the fixed bias arrangements previous- 
ly given will be satisfactory. Perhaps the best 
is that shown in figure 3, with the resistor R, 
removed. The same power supply, with other 
regulator tubes, can be used to supply the bias 
for the balance of the rig. 

If 90 or 180 volts happens to be a convenient 
value, an 874 or two can be connected in series 








110 VOLTS A. C. ANYWHERE 
WITH A KATOLIGHT, JR. 
Complete Power Plants $49.95 up. 


Operate YOUR radio transmitter ANYWHERE, ANY 
TIME! — with a Katolight, Jr. Compact, fully portable, 
efficient. economical. Furnishes standard 1 0-volt, 60- 
cycle A. C. Generator filtered and engine ignition 
shielded. Also converters, generators and A. and 
D. C. plants up to 10,000 watts. KATOLIGHT, JUNIOR 
6 volt charger, 
150 w.. 

12 volt char er 
200 w. 

32 v., 300 w.. ar 
tery ign. $65.00 
32 v., 300 w.,mag- 
oe ton. $72. 
110 = 
ropeccran , 
A. $87.50 
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GA RONS WIN ON 
i SIDES OF THE WATER! 


Hans Plisch, OK2AK, win- 


ner of W/VE...DX contest 
for Czechoslovakia with 
46,560 points. 


A new 20-page brochure is now available 
containing data for the latest Type 
154 Gammatron as well as a revision 
of the Type 354 Gammatron litera- 
ture. Request the new Catalog 5357. 
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SQUARE OR ROUND ANTENNA METERS 


Use these good looking instruments for measuring the out- 
put of your transmitter. The movements are of the rugged hot- 
wire type and are not affected by frequency changes. You will like these meters be- 
cause they are built for service and the prices are easy on your pocket book. The round 
style No. 576 comes in a 3!/,” flush bakelite case and the square one No. 577 is supplied 
in a semi-flush bakelite case 4!/,” square. Ranges furnished are: 0/1.5; 0/3; 0/5 amps. 
Milliammeters to match, both square and round types are 
available. Ask for these modern meters at your jobber's 
or check the handy coupon below. 

Gentlemen: wc FREQUENCy 


[] Send me full information about the Hoyt R. F. Antenna Meters. att 2 


[]Send me catalog RM-3 with information about the complete line of 
Hoyt Radio Meters. 





Name... e Street 
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THE BURTON-ROGERS COMPANY 


SALES DIVISION OF THE HOYT ELECTRICAL INSTRUMENT WORKS 


755 BOYLSTON STREET BOSTON, MASS. 
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Our NEW 120 page CATALOG 
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MUNICATION EQUIPMENT 

NOW READY for YOU. 
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It is the “RED BOOK’ of AM- 


ATEUR RADIO. See our ad on 
page 178. 
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520 South State Street 


Chicago, Ill. 
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with the grid return. It is best to by-pass them 
with an 8 or 4 ufd. paper condenser. Under 
limited conditions, less than 50 ma. grid cur- 
rent, this arrangement works well. 

Under classification 4 come class B ‘‘linears’’ 
for phone operation and, although not an r-f. 
amplifier, the class B modulator. Both of these 
systems have the characteristic that the grid 
current varies widely during the modulation 
cycle. Batteries, storage if available, are best for 
this type of operation (where the grid current 
is small and varies over wide limits). How- 
ever, in an all-a.c.-operated rig and where bat- 
teries are undesirable, the hookup shown in 
figure 3 is satisfactory. The condenser C, helps 
to filter further the power supply and also helps 
to smooth out small variations in grid voltage 
that may be caused by the rapidly varying grid 
current. It may be wise to stress again that the 
bias voltage, using this arrangement, cannot be 
measured with an ordinary voltmeter. Measure- 
ment may be made with a vacuum tube volt- 
meter or by the method described before in 
connection with this type of bias supply. 


. 
Push- hours 6L6 Exciter 


[Continued from Page 22] 

Although it is not necessary except for the 
orid circuit of the 6L6’s, all coils are center- 
tapped in order that they may be used for other 


expe rimental work, 


making 


The coils are so made that it is easy to 


without the necessity of 
new coils 


hange the number of turns if necessary. This 
is done by using a piece of no. 14 wire to make 
connection with the prongs and bringing this 
wire out on the side of the coil. It is not at all 
difficult to solder the wire used for winding the 
coil to these ‘terminals’. In other words, for 
a center-tapped coil there are three such wires 
brought out to the side of the coil to be used 
as terminals for the winding 

The link ts composed f one turn of solid 
hook-up wire wound over a 1/4 inch-wide strip 
of pyralin, similar to that used on side curtains 
of automobiles. Pyralin can be obtained at any 
.uto top shop 

By using rubber bands hold the pyralin 
strip and cementing the turn of wire to the 
strip, it is possible to slip the link up or down 
on the coil to get the proper amount of coup 
ling. After this has been done, it is then neces 


SOLVE YOUR FINAL STAGE } ggg ims oe BY USING THE NEW 


low-loss, low-C type trans 

mitting coil whose inductive val 

iecanbevaried. Tank condenser 
re 


ns fixed, tuning 
ied by varying 
f the coil! Elim 
nser! Condenser 










. app. for 
nates expensive high-voltage variable conde 
an be home made—at a fraction of cost! Send dime for 
booklet, “How to Solve your Final Stage Problem’’. Gives 
constructional details, diagrams and information. 


COAST COIL CO., Costa Mesa, California 























EIMAC 





Transmitting Tubes 





: 


Wm 


EIMAC 35T 
Actual Size 


A TRIBUTE TO CREATIVE 
GENIUS 


The EIMAC tube is not “just another tube.” 
Engineers who definitely understand YOUR prob- 
lem have developed the finest tubes that it is 
humanly possible to produce to fit YOUR particular 
requirements. The subtle refinements in design and 
manufacturing technique that is incorporated in 
each EIMAC tube means the difference between 


mediocre and sparkling performance. 


As a further tribute to the farsightedness of 
the founders of the EIMAC organization we note 
the swing of the entire industry to the use of tanta- 
lum for the fabrication of the electrodes for vacuum 
tubes. The founders of the EIMAC organization 
have pioneered the use of tantalum in transmitting 
tubes and have manufactured many thousands of 
tubes during the past eight years using this material. 
Spotlessly clean tubes plus the unconditional guaran- 
tee of freedom from gas caused by accidental over- 
load attests to the effectiveness of the jealously 
guarded technique in the proper handling of 


tantalum. 





Play Safe...Buy EIMAC at Your Leading Dealer. 





EITEL-MeCULLOUGH CO. me. 


SAN BRUNO, CALIFORNIA, U.S. A. 
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Take Your Pick 


Because you are building that transmit- 
ter for constant, trouble-proof, inexpen- 
sive operation over a long period of 
time, it will pay you to insist on AEROVOX con- 
densers and resistors—those quality engineered 
products at mass-production prices. 


* OIL-FILLED CONDENSERS 


ROUND-CAN TYPE: Oll- SQUARE-CAN TYPE: Oil- 
impregnated oil-filled es impregnated oil-tilled paper 
section. Hermeticall 7, ooes section. Rectangular drawn- 
———e ee Hi ‘weston metal can. Ideal for space- 
pillar terminals Beint saving condenser banks. No 
winding prevents ~ oy ‘tee plate flutter. ws 
ter. 1000, 1500 and 2000 v. 1. illar terminals 1000 
2 and 4 mid. A remarkable 500, 2000 and 2500 v. 1, 2 
value. and 4 mid. 


*x* HEAVY-DUTY RESISTORS 


Ranging from husky 200-watt adjustable wire-wound resistor 

shown, to tiny 5-watt wire-wound units, and again to con- 

venient carbon and fibre strip units. And they cost less, first 

and last. 

NEW CATALOG: ee pages. More items. More choice 
ower prices. Sent on request, to- 

gether with sample of .. of monthly Research Worker. 





CORPORATION 


70 Washington St : Brooklyn, N. Y. 














LEARN CODE 


the way you'll be using it 


BY SOU ND 


only one way t 





read code and that 1 * “Tis 
ening to code. There is only 
way to learn to send code ar 
hat is by hearing your own send 
ing repeated back to you. With 
the Master Teleplex Code Teac! 
ing Machine you learn the natu 
easy, fascinating way Only instrument ever produce 
records your sending in visible dots and dashes—ther 


\ 
S] NDS BACK your own key w rk at any speed you desire 
\ — complete course, lend you the New All Electric 


Master Teleplex, give vou personal instruction with a MONEY 
BACK GUARANTEE all at a surprisingly low cost per 
n Write today tor FREE catalog “‘1D)1’’. No obligatior 


TELEPLEX COMPANY 
72-76 Cortlandt Street New York, N. Y 
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sary to cement the pryalin strip to the turn of 
wire nearest its edge to complete the coil. The 
link connects to the two unused prongs on the 
coil form. 


to the phone tip strip or terminal on the rear 
of the exciter unit, which is connected by a 
twisted pair to the next unit 


passes over cach rib, it is cemented in place 
with a drop of no. 3 Q-Max Victron cement 
This coating substance holds the wire, link, and 
pyralin strip in place and makes a nice solid 
coil 


data for the construction of the coils 


The link 1S connected from the coil socket 


On the space-wound coils where the wire 


The reader is referred to the coil table on 


+ 
Open Forum 


[Continued from Page 66) 
dispatched by this station, VK2ABC, since 
March, 1936 (ninety per cent were dx con 
tacts), only 24 cards have been returned to date, 
which, you must agree, is rather an excellent 
return—I don’t think! 

While on the QSL question, I would like to 
take the opportunity of advising all those sta- 
tions that have worked me and have not re 
ceived cards as yet to inquire at their respective 
QSL bureaus, where they will find their cards 
awaiting them. 

VK2ABC always OSL’s at least once to every 
station worked via QSL bureaus—and only on 
special occasions by mail direct is the cost 
would be somewhat prohibitive 

FREDERICK J. StIRK, VK2ABC 
ex-VK2XV, VK4XV 
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and on several days 6ITH W6OMFR and other 
West Coast signals were af 8 on ‘phor 

ZS1H ves ple a tsa that conditions were 
not so good as a few weeks azo when stat ns were 
coming through like 14 M but from North Africa 
CN8MQ reports hearing all continents between 12.30 
ind 13.00 G.m.t. on October 24, and says that VK 
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eee Just as this unfortunate gold miner is doomed 
to bitter disillusionment, 
so will the “fools gold” (false economy) of 
cheap variable condensers, prove to - 
be a “delusion and a snare”. 


CARDWELL CONDENSERS . =A 
INEXPENSIVE IN THE LONG RUN, ARE y 
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Have you our Handy Amateur Net price bulletin H-7-8, with tabulated data on // 

every condenser an Amateur needs? Your OSL or postcard will bring it, pronto 

THE ALLEN D. CARDWELL MFG. CORPORATION 

85 PROSPECT STREET, BROOKLYN, N. Y. 
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1.P.S. RUBBER CRYSTAL 


FREQUENCY & CHANNEL SELECTOR 
QSY 


Remotely 
AT 


Se 
Rubber Crystal 
1 set coils 


$28.50 


H. D. Power 
Supply in same 
type cabinet 


$15.90 


Extra coils 


per Set $2. 


Link couples 
to xmitter 
from operator's 
desk. 





© High power output 
Enough to excite pair 210s 

RK20, 802s, 6L6s, 801s, etc 

@ Choose your own channel @ Output on the frequency 
1 to 1 KC shift on all ou wish te work on. 
bands @ Eliminates doubler and 

® Aeroplane dial for band low power buffer stages 
spread @ Plug-in coils for all bands 

@ No quartz crystal used down to 10 meters 


SEE IT AT YOUR DEALER 
RADIO APPARATUS MFG. CO. 


6341 Broadway Chicago, Illinois 


NEW 


BIRNBACH 
‘mitting sockets 


e A complete exciter unit 
e 59 or 6L6 model 











y 
f} | 
| 
e SIDE WIPING CONTACTS 
e BRASS, NICKEL PLATED SHELL 
e HIGHLY VITRIFIED, LOW ABSORPTION BASE | 
e ALL BRASS HARDWARI ©@ LOW PRICES 1] 
No. 434. 50 watt. No. 435. 10 watt. | 
$1.25 List ea. 90c List ea. iT] 
SPECIAL LOW PRICES IN LARGE QUANTITIES 
Improved Cone Standoff Insulators 
Ma { STEATITE, the better ceramic. Complete range 
enser tube sockets, et ar 
iY 1 with minimum labor White glaze 
No. Heights List 5 your jobber If 
430 5,” 10c “4"not subdply you 
431 1 i Dept. KC 
431] : * 20c a 
432) 1%” a & \ 
433 2%” ce 
433] 2%” aenen ee. 








e 172 e 


! 
N 
A 
L.Wrla aeae).) eee 





ZL, ZS, PY, LU, W6 and 7 are very good at 
present. The majority of British stations reporting 
have found conditions excellent on most days, and 
even QRP transmitters are getting out well. GSCM, 
using 6 watts to a single 59 in e.c.o., has worked 
ZS and W3, receiving reports of R8 and R6 

West Coast Americans who have been getting over 
to Europe well in October are: W6AC, 6BAM, 
6BVX, 6GEJC, 6GFQY, 6FZL, 6GCX, 6GEI, 6GRX, 
6ITH (phone), 6JJU, GJNR, 6JWL, 6GKEV, 6KQL, 
6MEFR (phone), 6PN, 7ABY, 7AMX, 7DSZ, 7DXZ, 
ESN. 

VK3CP has recently worked F8VS, G2PL, G2YL, 
GSRI, G6DH, G6LK, G6WY, HB9AO, OH7ND, 
OH7NF, OK20P, and VU2AU 


YL2BB heard all continents in less than an hour 
n Oct. 25 

G6WN heard all continents on the morning of 
Oct. 4 


CN8MQ reports VK and ZL audible up to 14.00 
G.m.t.. South Americans from 08.00 to 18.00 G.m.t 
W6 and 7 good between 16.00 and 19.00 G.m.t., and 
South Africans very consistent 

VE4JV on Oct. 21 said Europe comes in fb, also 
ZS1H and VK's and ZL's, but Asia very poor. He 
hased J21S for “ten” w.a.c for 2 hours on Oct. 21 
but n.d. He was his first J heard on ten. 

G6DH is working frantically to try to catch up to 
ZS1H and VK4EI in the 28 Mc. International Con- 
test which continues to the end of the year. 


o 
20 Watt Transmitter 
[Continued from Page 28] 


grid current with an external 0-10 ma. meter 
when pruning the coils and first tuning up. 
After the coils are right and the set is once 
working, it is no longer necessary to be able 
to read grid current in order to tune up the 
transmitter on any band. Merely tune the two 
tank condensers for maximum antenna power 
at normal 807 plate current. 


The polarity of the pickup turns should be 
the same as in the diagram; that is, the pickup 
winding should start at the cold end of the 
coil and the opposite end of the pickup coil 
should go to grid. On the two space-wound 
coils the pickup turns may be wound ‘between 
turns The pickup turns have no apparent 
detrimental effect when the coils are used as 
cathode coils. The pickup turns are just left 
floating 














7000 Kc XTALS 
7 


Hi Activity—Low Drift—Close to 
Freq.—K-94—Fully Guaranteed— 
Prompt Shipment 


80-160 M—Mounted $2.75 
80-160 M—Unmounted $2.00 
7000 KC—VERY THICK—K-270—Highly Active 
Fully Guaranteed—Mounted $3.50 
Lo Loss Holders $1.00 


Commercial and Police at Attractive Prices—Write 


C&S XTALS 


836 E. WEBER AVE. STOCKTON, CALIF. 













































‘ President of CREI N EW _ 
@There’s Always a BETTER | ECONOMICA | - 


Job for a BETTER Man! 
If you're satisfied and content with your GET 
present job, you won't be interested in CREI 


... but, if you’re ambitious and can see the T _ O WATTS 
bright opportunities that lie ahead in Radio 

for specialized men who have been Tech- | 
nically Trained . . . then, CREI can help you A U D | Oo POW b We ) 
as it has helped others out of routine jobs 
into top positions in the Radio industry. 


@ ‘Invest’ One Cent Now... Write from push-pull parallel 
Today for FREE Illustrated Catalog | 
A penny post card is all you need aon 6L6 6L6 
to request our 48-page illustrated 6L6 6L6 


catalog. It contains complete infor- 





ation abo hc dy and 
csaiaes ‘aia co well a a | TUBE COMBINATION 
terms to pay for them. Write today. | The JEFFERSON laboratory has 
CAPITOL RADIO | engineered an amplifier circuit which 
ENGINEERING INSTITUTE | delivers 120 watts of audio power 
wasumarou, dp. 42" wew roar cary using the above tube combination. 
14th and Park Road 29 Broadway 


Development of this circuit was 
prompted by the suc- 
cess of the JEFFER- 
SON 60 watt P.P. 6L6 
amplifier published a 
few months ago, 
which, for the first 


IT’S IMPOSSIBLE time, made it possi- 
To Buy a HAM RECEIVER from peelbastigieendbapet sen 


. ; output of these tubes. 
CHIRAD and be Disappointed. P 
{sk Us to Tell You Why be interested to learn a 
o how easy and eco- For 120-W att Amplifier 


TIME PAYMENTS nomical it is to construct this ampli- 


fier and get 120 watts of audio power. 


Send for Bulletin PA-13. JEFFER- 
SON ELECTRIC COMPANY, Bell- 
wood (Suburb of Chicago), Illinois. 
° Canadian Factory: 535 College St., 


LIBERAL TRADE-IN Toronto. 


\llowances on eg Old Receiver ‘JEFFERSON 


We Have Supplied the Ham with Quality | ky RAN S F O R M E R S 


Equipment Since 192) 

















Every amateur will 


To Suit Your Convenience 
WE HANDLE ALL MAKES OF THE 
LATEST SHORT WAVE RECEIVERS 


e Jefferson Electric Company 
| Bellwood, Illinois 
° , ° Send full information on circuit and Jefferson. Trans- 
W e Appreciate \ our Business formers forthe 1 20-watt Audio Power 6L6 Tubecombination. 
ce ken ewe Reh edbhe dees cee bbekeenaaonetes a ; 


CHICAGO RADIO 
APPARATUS CO., INC. 


115 SOUTH DEARBORN STREET 
CHICAGO, ILLINOIS | 


Ns 6:6 8 6:6 66066 6664S OU RKERKRHOWRE CHER ORO Ce CReOSS 
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HERE'S some light on that SELECTOR 
SWITCH PROBLEM, you Knight of the 


sold ring iron 


g\ 









If the circuit calls for more lugs than a 
centipede has feet scram over to your jobber, 
and make up your own SELECTOR 
SWITCH thousands of different com- 
binations possible with a CENTRALAB 
Kit at his place 


SWITCHES FOR: 


e Analyzers 

¢ Output Meters 
e RF Oscillators 
e Tube Checkers 
© Decade Boxes 
© AF Oscillators 
e Resistance 


© Ham Equipment 

¢P A Work 

© Volt-Ohm-Am Meter 

e Radio Receiver 
Replacements 

* Capacitance 








Milwaukee, Wis. 


British Centralab, Ltd. French Centralab 
Canterbury Rd., Kilburn 118 Avenue Ledru-Rollin 
London N.W.6, England Paris XI, France 


“ —— ee 
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The pickup turns should be pruned until 
about 3 ma. of grid current is obtained under 
load. The plate and screen voltage to the 807 
may be removed while making these prelimi- 
nary adjustments on the coils. More than 3 ma. 
of grid current seems to produce no apparent 
increase in efficiency or improvement in quality. 
In fact, on the lower frequency bands where it 
is possible to get considerably more by increas- 
ing the pickup turns, it was found that the 
output actually fell off with more than 5 ma. 
of grid current. 

If it is impossible to hit resonance with the 
plates of C, all the way out on those bands 
where the plates should resonate nearly out, it 
either indicates that there are too many pickup 
turns on the output tank coil or that the leads 
to C, are longer than in the transmitter in the 
photograph. The cure for the first is obvious. 
The cure for the second is to remove a half 
turn (or even a full turn if necessary) from 
both the 7 and 14 turn exciter coils 


The 807 Amplifier 


The 807 should be loaded up to draw from 
90 to 95 ma. combined plate and screen current 
as shown by the meter when plugged into J. 
The best type coupling is to link the output 
tank to an external tank or to low-impedance 
feeders (300 ohm or 72 ohm). The output 
coil shown in the photograph is a commercially- 
manufactured product with the link turns built 
right onto the cold end of the coil. The 5 prong 
isolantite tube socket that takes the amplifier 
coils is mounted by means of two angle brack- 
ets to the tank condenser. This permits very 
short leads, improving the efficiency on 10 
meters considerably. The 807 tank coils should 
be wound so that they resonate with the con- 
denser plates fairly well in on 80 and 160 
meters, about half way on 40 meters, and 
fairly well out on 20 and 10 meters. If de- 
sired, these coils can also be wound on regular 
114,” forms the same as the exciter coils, but 
the “‘air-wound’” coils work a little better on 
20 and 10 meters, especially the latter 


[Continued on Page 176] 


UNIVERSAL 
VELOCITY AND CARBON 
MICROPHONES 


Universal's latest achievement—Ideal 
for stage use—Not affected by tem- 
perature or humidity—Flat frequency 
r nse curve from 40 to 10,000 c.p.s.; 
Output-63 db; Low impedance or di- 
rect to grid types. Compact 2%4x4%4 
18 





by 1% in. thick—Weight less than 

z.—Head swings to any desired 

angle—Beautifully finished in black 

ename! and artistic chrome plate—ask for new catalog 

sheet describing models RL, RP, RH and CB—List 

$22.50—Latest model music type sectional stand for 
above microphones—List $10.00 


UNIVERSAL MICROPHONE CoO., LTD. 


424 Warren Lane Inglewood, Calif., U. 8. A. 
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..- Sturdy Reliable Transformers 
by Thordarson Can “TAKE IT’!! 


| * rugged, efficient transformer service, com- 
mercial operators and broadcast engineers insist on 
“Power by Thordarson” for their commercial and ama- 
teur stations. Creative genius, extensive research, pre- 
cision manufacturing, a square deal sales policy plus 
the word of mouth or brass pounding testimony of 
thousands of satisfied users, have gained for Thordarson 
world wide acclaim. “Power insure” your station for life 


time service. Equip your rig completely with 
Thordarson transformers. 





“Ask the ‘Hams’ who own them.” 








THORDARSON ELECTRIC MFG. CO. 
: 500 W. HURON ST., CHICAGO, ILL. 


Demand ‘Power by Thordarson se 
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Specialized persona of genuine value that 
t available from other jobbers 
l l s and transmitters with 
© suit you and 6% interest charge 
Complete s >*k of all amateur apparatus at net 
prices. Export orders given individual attention too 
All Collins, RCA, RME. Marine, Harvey transmit- 
ters at net prices. Trade in your transmitter. 
Buy on terms. 


Trade in Your Receiver and 


We Offer... 





Transmitter 

All receivers shipped ten day trial. You need 

nd but § with order, balance C D. These 
receiver aad oie 
The new RME DB-20 $ 39.95 
RME-69s complete 134.90 
The new 1937 Breting 14s complete 99.00 
RCA ACR-175s complete 119.50 
Hallicrafters Sky Buddys 29.50 
Hallicrafters Sky Chiefs 44.50 
Hallicrafters 1937 Super Skyriders S-11 89.50 
Hallicrafters Ultra Skyriders S-10 99.50 
National NC-100s 118.10 
National NC-100Xs 140.60 
National HROs 167.70 


The new 1937 Super Pro (when ready) 
The new 1937 Patterson (when ready) 


personally attended to 


Lvery rader ana inquiry 1 

k Robert Henry W JARA, an active amateur for 
er ea jraduate E.E. from M. I. T. and 
n H Radio Shop sellin J amateur sup 

plies for seven years. You can reach me by letter 

elegram, phone cal r visit 24 hours a day, 365 

jays a } e for any information 


year. Write f 
ENRY RADIO SHOP 


211-215 North Main Street BUTLER, MISSOURI 























4236 Lincoln Avenue 


NEOBEAM 


OSCILLOSCOPE 


$4.00 


¢ Sensitivity--1 micro- 
volt to 200 volts 

¢ Completely self- 
contained 

e 4” Calibrated screen 


NEOBEAM utilizes new Neon Beam principle in por- 
traying audio wave form of amplifiers, radios and 
transmitters. Also used for vibration, sound level and 
acoustic study. 


IT’S MORE THAN AN OSCILLOSCOPE; it’s a vacuum 
tube voltmeter and supersensitive A.C. galvanometer. 
The calibrated sweep permits direct frequency de- 
termination. The 125 db gain 6L6 beam power —_ 
fier permits direct crystal microphone inputs and has 
speaker output as in a P. A. system. giving both 
visible and audible perception. Operates direct on all 
potentials from 1 microvolt to 200 volts. Comes com- 
plete, with tubes, ready to operate on 110 v. 60 cycle 
lines. 8',”xl1”x13” high. Weight 25 lbs. Finest instru- 
ment of its type made—fully guaranteed. 


Mail 10c for Instruction Book and Operatmg Notes. 


SUNDT ENGINEERING CO. 


Affiliate of Littelfuse Laboratories 


Chicago, Illinois 
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Keying 

For several reasons it is not practicable to 
key the transmitter in the cathode of the 6L6 
stage. The cathode is “hot” with r.f., and 
besides, the 807 pulls a little too much current 
when the excitation is killed (key up). This is 
all right for a small period of time, as when 
tuning up, but is not advisable continuously, 
as would be the case when the key were left 
up for very long. 

The keying is very clean and free from back- 
wave when keyed in the cathode of the 807. 
Throwing the switch SW, shorts out the mod- 
ulation transformer, raising the voltage slightly 
and removing the keying lag that is present 
with this winding in the circuit. The cathode 
of the 807 should not be opened (key plug in- 
serted in the keying jack) until the switch is 
first thrown to “‘C.W."’. Otherwise the modula- 
tors will be working into no load (unless the 
microphone is removed) and there is danger 
of blowing the output transformer 


The Rack 


The rig was built on a wooden rack with 
3/16” Masonite panels and, as can be seen 
from the photographs, no attempt was made for 
‘dolled up” or commercial appearance. The 
frame is of ‘packing box pine’. The front view 
shows two condenser dials at the top, the left 
one being the oscillator tank dial and the other 
the amplifier tank dial. The jack in the lower 
center is for measuring rectified grid current 
with a separate low reading meter. This is 
seldom done and so no meter for that purpose 
was built in, and no provision is made for the 
cord of the milliammeter on the panel to reach 
up that far. The lineup at the bottom is as 
follows, from left to right: microphone jack, 
key jack, filament switch, plate switch, oscil- 
lator plate current jack, modulator plate cur 
rent jack, phone-c.w. switch, and the last jack 
reads combined screen and plate current to 
the 807. 

96 Mc. Operation 


By inserting 2 turns of no. 10 wire, 1 inch in 
diameter, into the 807 tank coil socket, the 807 
will double to 5 meters. However, the plate 
runs hot and the output is low (about 3 watts). 
The tube can be made to run cooler with the 
same output by inserting another 25,000 ohm 
resistor in the grid circuit of the 807 (making 
50,000 ohms grid leak altogether). This second 
resistor should be provided with a shorting 


T. R. McELROY 


WORLD’S CHAMPION RADIO TELEGRAPHER 
23 Bayside Street, Boston, Mass. 
MAC KEY @ §7.95 a real speed key. 
MAC KEY DELUXE @ $15.00. 
MAC CORD @ $1.00, speed key cord 
MAC CASE @ $3.95, speed key case 
MAC OSC @ $3.95 ac/dc oscillator. Tone control. 


If u hv Mac Key wri me fo xmy ipt & dsrb ifn. 
All my stuff emcy gad best pduts obl. 73 Mac, 


























NATIONAL 
COMPANY, INC. q&> 


DESIGNERS AND MANUFACTURERS 


OF QUALITY RADIO COMMUNICATION 
PRODUCTS. 


CALIFORNIA SALES REPRESENTATIVE 


E. P. DEMAREST 


1127 VENICE BLVD..LOS ANGELES 











ew Edition 


LATEST TRANSMITTER 
DESIGNS 


% Complete specifications for 
nine tested transmitter circuits, 
ranging from the smallest be- 
ginner's rig to the most elab- 
orate design. Also seven mod- 
ulators and speech amplifiers 
with variable output imped- 
ances. 


% All circuits include complete 
specifications, listing trans- 
formers, inductances and values 
of all component parts. It’s a 
complete handbook on trans- 
mitter design. 

% Send for it today, the supply 
is limited. Mail the coupon, 


your copy will be mailed im- 
mediately. 


MAIL THIS COUPON 






Standard Transformer Corporation 
856 Blackhawk Street, Chicago, III. 


am enclosing 25c for Second Edition Stancor Transmitter 
Manual. 





Name Call 
Address 

















NEWSSTAND 
READERS . 


Get our big special 
annual issue next year 


FOR ONLY 20c 


by subscribing to "RADIO" for 
two years (20 issues) at $4.00! 


Or, get it for only 25¢ by sub- 
scribing for one year at $2.50. 


DATOS 


SEE PAGE 14 
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Powertul 
X cut 


O. C. L. 
Control Crystals 


Unconditionally Guaranteed 


7000 KC +5 KC. is ee pe $1.85 
3500 or 1750 KC +5 KC. 2 « « 1D 
AT CUT 40-80-1600 +5KC ..... 2.25 


OMAHA CRYSTAL LABORATORIES 
NORTH PLATTE, NEBR. 


WSIRY Jobbers Write WSCPM 
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The World's 


Most Complete Listing of 
AMATEURS' SUPPLIES 


Profusely Illustrated 


Don't Miss These Bargains 
in Short Wave, Sound and 
Service Equipment 


Write for your free copy 


_MID-WEST RADIO MART 


520 SOUTH STATE STREET, CHICAGO, U. S. A. 





























switch so that it can be cut out on the lower 
frequency bands. The higher value is desirable 
only when using the 807 to double. 

The output can be increased as follows: Take 
a small midget condenser of 25 yufd. capacity 
(ceramic insulation) and solder across it 4 turns 
of number 12 enamelled wire, 1 inch in dia- 
meter. Solder to the stator a flexible lead about 
an inch and a half long, with a “grid clip” on 
the end. To the rotor run a piece of no. 12 
enamelled wire long enough to reach the wire 
that comes up through the baseboard and con- 
nects to the rotor of the regular tuning con- 
denser. Solder the end of the number 12 wire 
to this wire where it comes up through the 
“floor” (before it goes to the regular tank con- 
denser). For 5 meters, remove the regular grid 
clip from the plate cap of the tube and connect 
the one that goes to the midget condenser. 
When operating on the lower frequencies 
change the clips and bend the midget condenser 
and coil assembly back out of the way. The 
small coil and condenser give approximately 
twice the 5 meter output (between 5 and 6 
watts). 

Precautions 

The audio interstage (driver) transformer 
and the mike transformer (especially the latter) 
should be placed as far as possible from the 
plate and filament power transformers in order 
to avoid inductive hum pickup. 

One side of the 6L6-G heater should be 
grounded right at the socket, and not several 
inches away. 

+ 


Bandswitching Receiver 


[Continued from Page 164] 


forms: diode, grid-leak, or bias. Either of the 
latter two types may have regeneration added 
The diode type has much greater power hand- 
ling capabilities, better audio quality, and fur- 
nishes automatic volume control voltage quite 
simply, but has the disadvantage of being less 
sensitive to weak signals, and also selective 
due to heavy loading of the i.f. transformer. 
If diode detection is used, an iron-core trans- 
former should be used here. The grid-leak type 
is the other extreme, which blocks very easily on 
strong signals, but is very sensitive to weak sig 
nals. However, the average static level is quite 
frequently high enough to overload this ar- 





[See Page 186] 
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AN IDEAL GIFT 


RADIO’s annual Christmas gift rates will be in effect 
igo) eeM\(ong-seelol-sam RelioM Com E-belbl-ta mts) ioMm Koba-lollem-lert-t (ciples 
with a ‘fellow ham” to remember, to radio employees 
with a radio-minded employer who must not be for- 
gotten, and to radio manufacturers and distributors 
Vd Comm Z-ol@m Comp ecsesttelellt- MB I-bice)u-ve Mob l-i(0)s1(-) amb a=) el-1-1(-10 |b 
through the year of their appreciation of his business, 
We av .UD) (@R-ibl estos otto eM lom- belle <7.) (-bele Mi (e)ai(---) re) be 
Vt Ce) cMe) amt et- 1am olby+Ab tele ml @ielal-ieect-\-ME-lele) o)e) tele mm ogc) eo) (08 


ONE SUBSCRIPTION. : , $2.50 
TWO SUBSCRIPTIONS 4.00 
THREE SUBSCRIPTIONS , 9.00 


ADDITIONAL SUBSCRIPTIONS, each 1.50 


ites apply for the U.S.A., Canada, Newioundland, Cuba, and Mexico 
er independent American countries and Spain, add 50c per subscription. I 
Elsewhere, add $1.00 per subscription. 


Mm i 
he 
- a 
$ 

FS 
| 

be 


U MAY ENTER OR RENEW YOUR OWN SUBSCRIPTION AT THESE RATES 





Rates for more than one subscription, as listed above, 
ye) 0) bel el bake) ele jtime)ce(-)e-M-sel(-sa-1e it~} ele Mh e)-1(o WS o) at -t ate) at) 
sheets ope) alemteleth ale ible le) aioe) esl el-leb Mmmm Ol el(- Mel telcvarats- 
requested, the subscriptions will be commenced with 
the January issue, which will be delivered as near 
© statciteet-toM- to oleic) eo) (<M (ole (-iiel-am  slteM-lem-lite-leish'i-Mer-t ue! 
Febebetelb belestele Mel Me stiar-tele Mi lel-M-\-)ele (=) mt-Meje-1-16) slei-Himlelerci= 
who are at present subscribers will automatically have 
subscriptions extended unless otherwise requested. 
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FOR PREVENTING INTERFERENCE 
rROM HIGH FREQUENCY CURRENTS 


* Again OHMITE is first with the latest! These 


s noid-wou! { | wer line chokes score 
I's ¢ in two directions—first in preventing 
nts trom goimg out overt 
mitters, and second, 
preventit hign tre n currents from com 
, in r pow to radio receivers. They 
| in preventing in 
f | } 
*% The three Ol Power Line Chokes shown 
i i f { top of this page are 
| | lateur transmitter us¢ 


I 7-20 Ch rated at 5 amperes, is designed 
take care « w-powered transmitters I he 
7-21 Choke is rated at 10 amperes and is rec 


is¢ in medium-p¢ wered trans 


itters. The 7-22 Choke is rated at 20 amperes 
lis desi e on high-powered trans 

ters. For transmitters or other high fre 

drawi more than 20 am 

iokes can | ade up to speci 


% On a nt of its small size the Z-20 Chok 
i { r use on radio re 


interference from nearby 


1 s 1 a | in 
1 Ir sours trom coming in to such 
ver the power lines For this reason this 


ke is particularly desirable to use in working 
) station Operation 

% An Ohmite Power Line Choke and condens 

a filter, is shown in the diagram 

I ondensers may be 0.1 microfarad 

approximately twice the line volt 

i For further information on these new 

{) { Power Line Chokes see your dealer or 
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rangement, especially in a superheterodyne 
‘Lhe bias deector seems to be the log cal com 

promise in this case, since fairly good audio 

quality may be had at the signal levels it ts 


alled upon to handle on the amateur bands 


The seasitivity is very good and the audio out 
put 1s higher than e.ther of the othe types If 


automatic volume control is desired it will be 
necessary to add another tul 
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e, but this may be 
he amplified a.v.c 


very simply done by using t 


with a tube such as the 6B7 or OBS. 


In this particular receiver, wh.ch was de 
ened to be used primarily by the builder, it 
vas felt that a regene Civ second | ¢ MT 
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$3) 1.75 SPECIAL CLOSEOUT 2.5 MILLIHENRY CHOKES 
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BAKELITE RIBBED COIL FORMS il 


“$2. 95 RW10201—6 Prongs Special _6e Each 
5 Lafayette 6 VOLT TRANSCE2TOR 
NEW NATIONAL NC1O1X | \ 07% 2 


75 % DISCOUNT on 
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RW10300—5 Prongs 


e about 


. vith tubes. 8196.00 || wars siaso4 
NEW RCA TUBES JUST OUT! Set of tubes 3.49 


RCA ype 913- ACT NOW! CLIP THIS COUPON—PASTE IT ON 
A PENNY POST CARD—MAIL IT RIGHT AWAY! 



















| is PRICE "$5.60 ee ee ee eee eee, 

See Sine HE-2:F. Power Rapier, Some WHOLESALE RADIO SERVICE CO., INC. 
; x ‘ie dite 100 Sixth Ave., NEW YORK, N.Y. 
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LAMPKIN LABORATORIES - Osockme, Japan 


BRADENTON, FLORIDA Radio Magazeen 
Dear Gentlemen and Ed 


o/) ta aladly furnished 








Everybodies here give Scratchi the horsy laff when 





are getting degree of H.S.E. as mentioned in letter to 


you last month. It are make me feel very unimpor 


‘erg 
DON : READ THIS AD tance and insignifagance. So I have decide to fool 


fi You are a Millionaire them, hon. ed., by making grate discoveries and in 
ventions. Then when | are famous and Hamatisu 



































Now 5 et ou ew equipment on. the from up street come over and say You remember 
DEL-RAD ) ’ in. Immediate de me, Scratchi; I are your dear old pal Hamatisu whi 
way OF , il A ' wi eceivers, trans live up the streets one blocks I say back w him 
ters, and parts. You w 1 our te Ss more with scorns and disdane, “I used to knowing tellow 
: ent. be w i write at e Tor com by that name I think I recollect. but now that I are Fe 
an © ust lel become famous I do not have ume for knowing 4 
such peoples, especials when they are going around 
Down P . 5 . ie (; 
‘ hs ay ES ae Follows: giving peoples the hoarse laff, thank you please It 
National NC 100 oserenese 813.00 are nice to having know you; good day.” Don’t you 
National N@ 100X - 15.50 thinking that should putting those scofter fellows in S/ 
National HRO 18.45 their place, hon. ed 
eo One idea | are working on are new theory fot 
RME 69 se ; . 13.00 | } Sig! ‘ il aes 
B . working 5 and 10 meter dx. It are all very deep Anc 
reting 14.. { : - 11.50 secret, so please containing same ler headgear ull "4 
1937 Super Skyrider . 10.25 I are have time to put my idea to test. You see, hon can 
Rew. ACH ETS 13.15 ed., it are based on theery that reason many of ultra tire A 
high freakancy signals do not getting bend back to 21 
iberal time Ayre ROA TAYLOR earth from heavy-side layer are acct. beca they ex 
LEM AC RAYTHEON 1 mitting tube RCA ire having too mch powder and are hitting it t equip 
OTTAWA HARVEY mitters. Time pay hard, and signals are bore hole right through layer your | 
ents o ts orde er $25.00 net ut into space and nowhere places. That were why 
— SOCK Ol tat Of to io'y the Warner Splatter System did not working Ih ed 10,000 
} , é. ‘ , ; ‘ 
~ ‘ . vment itsid tested 
highe 
Silemee Medic Gales Ce AMATEURS SAY BUD PRODUCTS ARE order 
ait . me nccagan ; OD AS WELL AS LOW PRICED 
: : VERY GO ALLIE 
Willard 8S. Wilson. W 3DO. Pres. hei , 
os Ask your Jobber to show you the item you want next powe! 
105 Delaware Ave. time in “BUD”. , 
ia ; value: 
WILMINGTON, DELAWARE : 
/ j ‘ QH) ote 
cnase 
tops’ 
' EV 
for yo 
110 VOLT AC, 60 CYCLE, 30 AMP. CONTACTS ate a 
IDEAL FOR CONTROLLING YOUR XMITTER Radio: 
\ ils receiv 
$1.50 instru! 
2.00 bo 
2.25 oks 
2.50 
ARROW SALES CORP A thirty-two pave Catalog FREE will be sent you for the asking 
3 d 1937 E. 55th St. 
ax ncoctsecncanntanbbenaia a: anne B U D R A D | ©) | N Cc e Cleveland, Ohio 833 
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YOU'LL ALWAYS FIND ALLIEDS 


ITS A HONEY ISNT IT? CATALOG LOADED WITH NEW 


YOU CANT BEAT ALLIED GEAR AT THE 
MATCHED KITS WHEN : LOWEST PRICES / 
YOU BUILD YOUR OWN! > Vi 


SAY AMATEURS AND EXPERIMENTERS EVERYWHERE’ 


And thousands of enthusiastic Amateurs and Experimenters 
can't be wrong! No matter what your radio needs are, the en- 
tire ALLIED organization is keyed to meet your requirements: 


21 expert Amateurs and Engineers to help you select the 
equipment you need, accurately and economically—to answer 
your inquiries quickly, in a helpful personal way! 


10,000 selected radio items—the cream of Amateur Radio— 
tested and approved by trained engineers—to assure you of 
highest quality always—to give you speedier shipment on every 
order—to make your radio buying easier and more profitable! 


ALLIED’s economical merchandising, tremendous purchasing 





power and efficient shipping methods bring you the finest , 
values in Amateur Radio—quickly and safely—at the lowest TESTING LABORATORY AT ALLIED . . A corner of 


. ‘ . our modern, well-equipped laboratory where skilled 
prices. You save in time, trouble and money on every pur- radio technicians carefully test equipment offered 
chase when you order from ALLIED—that’s why ALLIED is in the ALLIED Catalog for quality and perform 

fee d ance. Our high standards are your best protection 
tops” in Amateur Radiol your assurance of greatest dependability and value! 


EVERYTHING IN RADIO AT LOWEST PRICES 
If you haven't a new 1937 ALLIED Catalog write now 

for your FREE copy! It includes more than 10,000 dupli- € 
cate and replacement parts; 38 models of the new Knight be 

Radios; dozens of Build-Your-Own kits; the latest SW 06 % 
receivers and transmitters; P.A. Equipment; test at 


instruments; Rurlpower units and Windchargers; 
books, tools, etc. Send for this great book today] 





en ea S927. “La 


ALLIED RADIO CORP. 


833 W. Jackson Blvd., Chicago, IIl. Dept. 14-A y 
ALLI t G RADIO : Rush me your 1937 ALLIED Radio Catalog k 
t Name 


833 W. JACKSON BLVD., CHICAGO J “” Stone 


: 
CORPORATION Jp econ ' 
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they were use too much powders, and signals hit 
heavy-side layer so hard they went right on throo. 
It are all very simples when you are not get the idea, 
hon. ed. The books say that at 28 megacackles the 
wave will not be return to earth if it hit heavy-side 
layer at too steep an angles, acct. because it will going 
right on through. Ah ha, hon. ed., that are proof. By 
sending out a signal so week it could not having 
enough powder to penetrate hor | 





ATLAS PRODUCTS 
OLERANCE 2% 
LONG LIFE 
ACCURATE 


butter it would pet 
ting bounced off the layer like a rubbers ball. } 

The advantages of the Scratchi Splashy System are 
tramendus, and it are take the mind time to compre- 
hand such collosus advantages. For instances: the 





seni. ani —— 
SAF E WAT TAGE RATING high powdered men will having no advantages ov 
Oar Diemos Antenna f rs are the low powdered man, in fack he will be at a dis 

yinent amaieurs advantage. But it aze very simple for him to solve 


¢ 





outoy All he have to do are to lower his powder, and he 


ATLAS RESISTOR CO. non walince WAM parr ae 





423 BROOME ST.. NEW YORK. N.Y. 4214 Countr. Club Dt If one are not modulate strong enough, all he 

WRITE FOR NEW 1937 CATALOG Long Beach, Cal.f having to do ere to turn down the gain control. and 
- — will going up in signal strength at other end 

To prevents amateurs from hoggirg the band, will 





being of necessary to put into effect a minimum 


* Announcing the new PEERLESS powder law”, making against rules to use less than 
10 \ Uses RK-31 lator, dou 5 watts. Otherwise would ORP so 1 h that would 
K-20 ar f 2 3 ft. crackle finish ORM everybody with such loud signals. and poor 
alin panel fellow with 500 watts would not having of chance on 
I t ¢ : 1 \ ype silver finished dials 10 meters 

Only thing that are worry me hon. ed. are pzob 

Power rating — 80 watts, C.W.—35 watts, Phone. & : ' : 
lem of back wave on c.w. Station wit a wave 
Write for Complete Descriptive would be louder with key up t with key down 
resultsing in slig'it difficulties 1 py. Are working 


Literature and Full Details 





on this prodle ms now, along with Scratch: Signol 
Booster’, which are clever devise 1 ttle box which 
RCA 865 $1.75 each sell for $10 in black crackle and which are garante: 
RCA 8957 3.90 each to ra:se signals strength « tr mutter n 10 meters 
Taylor 855 1.65 each Please keeping dark. hon. ed., but are nothings but 
fore bit resistor which are connected | series with 








powder line to plate transformer. Are having some 
Send for complete details on the NEW PEERLESS wNding Nposts oF Ox to nnect to antenna and also | 
Inaing fF 
20-DX " t I e business n exciter ? bias ircuit. but are not connect 2 invwhere 
unit. Uses a 53 oscillator bler and an 802. Cor inside tke little box. Hee ee haw haw hon. ed 
lete W t i ble r CW n ¢ tut don't y 1 thinking t [ slick ¢£ f m4 p 
and crystal, but witl l r any two bands $24.75 monies? If ve wa ng t € Scr Sienals 
od , 1 
, s00STeET VeEAase remit 3 Dy retul ma and Will 
Write for our trade in alowance on your present re Box F , 
cei.er wards a e new communication type giving you hall erests pr ( Y 
rare a 1 mmart SPREE tue 
( € as Na il, Hammarlund, Hallicrafter, Sav. I iust explain ~ ; < 5 < avn 
RCA, RME, ete ay sau +y das ; 
Fea weight ea ne $ .89 my brother Itch: who just come in, and ‘ w his 
igorance by resnort Whv not throwing the rig out 
Use Towe ameter Patterr } Ranges 0-100 honorable windov nd sticking head t same just 
0-200 WV $2.50 eacl cyst Rig ' . 
vell ‘Calling CQ please megacackles ; 
Uncle Dave's Radio Shack ee ee 
ncle Daves Kadio Shac Pi org nage a AP eager ~ Tec 


356 BROADWAY, ALBANY, N. Y, U.S. A. ferring to your tecknickel staff and information free 
Cable Address Uncledave Foreign Trade Suhecned lepartment 

Send 20 deposit with c.o.d. orders — Vhone 4-6746 Respectivel 

Prices F.O.B. Albany—Send for new HAM CATALOG 











NOTHING ELSE LIKE IT! 


Devoted entirely to practical transmitter construction: no theory! ( omplete detailed descriptions, 
photos, circuits and dimensioned drawings for building phone or CW transmitters from 5 to 500 
watts! Xtal oscillators: exciters. puwer amplifiers, power supplies, modulators and an entirely new 


keying system using mercury vapor tube! 


“Practical Amateur Radio Transmitter Designs” 
Dy Howarp S. PyLr Formerly Assistant U. 8. Radio Inspector 
is meeting with immediate popular acceptance by the amateur fraternity. Get your copy today 
from your nearest good parts dealcr or direct from the publishers 
50¢ POSTPAID - a DEALERS 
IN U.S. A. ant Western Technical Press WRITE FOR 


CANADA Saas rRAD 
‘a. Beamon 607—4th Ave., Seattle, Washington PRICES 
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ENCA Transformers 


for the hi-power rig 


ed a lot of thought 





INCA | 


ind meninted for ] 
INCA B-45 PEJKM 


Code ZEIK ~ List Price $55.00 
INCA D-46 invut sw + P80 vaca einen: 4 one 


c 


INCA D-48 — Co-e ZEIL! List Price $36.50 
INCA D-25 nd r operation in 7! . circuits, or 

INCA D-26 — Code ZEJZB... List Price $34.50 
INCA J-35 Br yment transformer for use in 4500 volts circuits. T 
ment windings for 4—8t Primary tapped for 


INCA J-35 — Code ZEIYA List Price $12.50 
Mette Re Presated tun voshvull varalled 2AS's cr GATS 16 Cla 
“INCA L-34 — Code ZEJPS.. __ List Price $10.50 
INCA L-37 ek epee ss 
| ~ INCA L-37 — Code ZEIEC List Price $10.50 
INCA N-28 Universal Modulation transformer fr m any Class B tuk 


INCA N-28 — Code ZEKCI List Price $65.00 
tne if ve, as well as the complete II CA line Of transIor! I 


The Phelps Dodge Copper Products Corporation 
INCA MANUFACTURING DIVISION 
2375 East 27th Sireet Los Angeles, California 























A DIAMOND 
...Gets Results! 





r, a diamond gets results. 





The real “low down” on the theory, operation, and - 
construction of the rhombic antenna may be found in 


“THE ‘RADIO’ 
ANTENNA 
HANDBOOK” 





U.S.A. and Canada 5Oc Elsewhere 60c 


t all good radio parts dea 


DEALERS: Write for trade prices. 
NO STATION IS BETTER THAN ITS ANTENNA 


RADIO. Ltd., 
7460 Beverly Blvd. \ 
Los Angeles, Calif. > the 

: Please send me copies. ~ RADIO 

: Enclosed find $ in full payment. 4 ANTENNA 


No stamps, please, unless other means of remittance are not available. 


Name 





ee 
i$ 
t 


ih 


Address ber ‘ 


City and State 
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MBINED SIZE. DOUBLE CHASSIS 16¥22012 INCHES 


ITABLE FOR RACK MOUNT 


EPARATE POWER AND AUDIC 
SECTIONS - MAAIMUM SL EA/B 1 


AUDIO C S ALONE 
SUITABLE FOR PORTABLE 
GENEMOTOR OPERATION 


SOCKET CAN BE USED 
FOR EXTRA TUBE FOR 
ELECTRON MIKING 


PLUG CONNECTION FOR 
NPUT (WON IMPEDANCE ) 
THER LOW OR HIGH GAIN 
RCUIT IMMEDIATELY 
AVAILABLE 


ARITHMIC GAIN 
NTAC ALIBRATED 
DIRECTLY IN OB 


VARITONE TRANSFORMER 





POWER SWITCH CAN BE 


REPLACED WITH COMBINED 6.6 TUBES 
VOLUME CONTROL AND SWITCH OPERATED with 
F ELECTRON MIXING 18 USED STABILIZED FEEDBACK 


TO REDUCE DISTORTION 
AND INCREASE POWER 


PAK-1 Complete 35 watt kit including all accessor- 
ies and output transformer with line and voice coil 


impedances, type PAK-l, 
$45.00 


net price to hams 

PAK-1X 35 watt kit with modulation output trans- 
former, type PAK-IX, net price to 

hams $45.00 


UTC TRANSFORMERS 
for use with 6L6 TUBES 


PA-428 Power transformer for 


push pull 6L6 tubes, self or fixed 
bias primary, 115 v. a.c., 60 cycles. 
Secondaries 450-0-450 at 250 ma.; 
6.3 VCT 4A, 6.3 VCT-2A tapped for 


21, volts-3A, 5 VCT 3-A. 
to h $8.40 


Net to hams 


} 
PA-233 Input transformer from 


two 56, 6C6 triode, 6C5, or similar 


tubes to 6L6's self bias. $3.60 


Net to hams 


PA-333 This input transformer 


is designed to operate from 6C5’'s 
or similar driver tubes to two 6L6‘s 


fixed bias. $3.60 





Net to hams 


} PA-433 From 45 or 2A3 plates 


to two or four fixed bias 


6L6 grids. Net to hams $3.90 
*PA-2L6 6600 ohms. plate to og oy Primary 
plate. Will match 35-40 watts out- 50,000 elina. 


put. Secondary impedance, 500, 200. 


16, 8, 5, 3, 1.5 ohms, $6.00 


Net to hams 


*PA-A4L6 3800 and 3300 ohms. 


plate to plate. Will match two 6L6’s 
fixed bias, 60 watts output; four 
6L6’s self bias, 60-80 watts output. 


Net to hams 


2 grids. 
250, 200. 


Primary 


Net to hams 


Secondary impedance, 500, 200, 16, 


$9.00 


Ut “ sad iad ehcp A-14 Dynamic microphone to | or 2 
thes eae Arpaio tritetag grids. Primary impedance 30 ohms. Sec- 
ondary 50,000 or 12,500 ohms. 
Net to hams 


8, 5, 3, 1.5 ohms. 
Net to hams 





UTC UNIVERSAL BEAM POWER AMPLIFIER 


MERCURY VAPOR } 


ECTIFIER OVE ze 






EQUALIZER TO BRING UP LOWS OR 
LOWS AND HIGHS SIMULTANEOUSLY 





A-10 Multiple line or microphone to 


125 or 50 ohms. Secondary 


A- 12 Multiple line or microphone to 
impedance 500, 333, 
125 or 50 ohms. 
80,000 or 20,000 ohms. 


s Pi 
he a ahi “= aay Bd 
‘-* ay ASS Pa x 


Bx CLAM 
FOR AC INPUT 
OWN PERMANENT 
NSTALLATION 





OVERSIZE OuTpur 

euT maar bona oe | PAK amplifierkitsfeature: : 
~ Power output 35 watts self | 
bias, 55 watts fixed bias; 
gain 118 DB, immediate 
change-over to 95 DB; sep- 


DUTPUT TRANSFORMER arate power supply and 


CAN BE ANGED FROM ° sae 
SEW AS Whar aise Ga audio decks; stabilized feed- 
£ CHASSIS ° . ° 
wae: STN back; mobile operation with 
CONTROL CALIBRATED 


genemotor—20 watts output: ! 
provision for electron mixer } 
or low impedance input if! 
desired. 


DIRECTLY IN DB 


nT ae 


PAK-2 amplifier same as PAK-1, but with 55 watts 
output transformer to line and voice coils, 
$48.00 | 


net price to hams 
PAK-2X same as PAK-1, but with 55 watt modula- 


tion output transformer, net price to 
hams . $48.00 


UTC ULTRA COMPACT AUDIO UNITS 


Designed as companion units for acorn 
They © 
measure up to good broadcast stand- 


and metal type vacuum tubes. 
ards, having a response of plus or minus 
2 db from 30 cycles to 20,000 cycles. " 
The average weight is 5). ounces, and 9 
the overall dimension are 1 7/;, x 1 7/16 
x 1 15/,,4. These units are primarily in- 
tended for noise meter, aircraft and re- 
Full description of 
the new 


mote pickup work. 
these units is contained in 


PS300 bulletin. 


A-18 single plate (6C6, 955, 262A. 

impedance 500, etc.) to 2 grids. Primary impedance 
15,000 ohms. Secondary 80,000 

or 20.000 ohms. Net to hams $5.40 


$6.00 


A-24 single plate (6C6, 955. 262A. & 
etc.) to multiple line. Primary imped- 
ance 15,000 or 3,750 ohms. Secondary 


500, 333, 250, 200, 125 3 
50 ohms. Net to hams E. $6.00 4 


Secondary 


$6.00 


A-26 Push pull plates (6C6, 955. & 
262A, etc.) Primary impedance 30,000 @ 
or 7,500 ohms. Secondary 500, 333, 250, & 


$5.40 200, 125 or 50 ohms. $6.00 : 


Net to hams 
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NEW RCA-80O38... 
allibd periment 


This outstanding new transmitting tube pro- 
vides not one but a host of features never 
before incorporated in one tube type. Study 
these features carefully to assure yourself that 
this is the type to use in your new transmitter. 


Gives high plate dissi- 


] TANTALUM PLATE 


2 


pation and assures freedom from gas. 


LEADS 


maximum 


Plate at top, grid at side, provide 


insulation, maximum conveni- 
ence of circuit arrangement, and low inter- 


electrode c apac itances. 
BULB STYLE 
ing area and cooler bulb for equivalent size 
tube. Large spacing between plate and bulb 
reduces possibility of gasevolution frombulb 


ELECTRODE SUPPORTS 


minimum of insulating materials. 


LARGE PLATE CAP 


tact resistance and greater strength. 


HIGH PERVEANCE 


fundamental tube constant inversely pro- 


Gives maximum heat dissipat- 


Constructed with 
Provides low con- 


Perveance is a 


portional to tube impedance. A high- 
perveance tube is, therefore, a low-im- 
pedance tube. A high-perveance tube can 
be operated at reasonable plate voltages 
with high plate efficiencies, thus avoiding 
the necessity for costly high-voltage 
power supplies. 


HIGH-MU GRID 


economical and convenient. Low cut-off 


7 Requires less bias —is 
voltage means low plate current at zero 
bias; thus, the tube is protected should 

excitation fail with grid-leak bias. 


HEAVY DUTY FILAMENT 


filament provides large reserve emission 


7.5 volt, 4 amp. 


for heavy-duty operation. 


CONSERVATIVE RATINGS — Class C tele- 
graph service: 50 watts plate dissipation, 
1500 plate volts, 200 watts input power 

RCA’s conservative ratings assure 
long, economical, and satisfactory tube 
operation, 


Rs Aauils Radi 


Address Amateur Radio Section, RCA Manufacturing Co., Inc., Camden, N. J. 
A service of the Radio Corporation of America 








